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ABSTRACT

Sampling and testing is proposed to obtain information on the hydrologic properties of
site soils within the disposal facility study area (DFSA). Sampling and testing will focus on
assessing the effects of naturally occurring fractures and synthesized leachate on soil
permeability. Proposed activities will also help satisfy location standards defined by the
Missouri Code of State Regulations for proposed landfills. Proposed activities include testing,
exploratory trenches and laboratory chemical and physical analyses.

Six geotechnical boreholes are proposed to obtain soil samples for determination of
saturated and unsaturated hydraulic conductivity and associated properties. ‘

Sixteen two-stage borehole tests at six locations and five largey diameter sealed-double
ring infiltrometer tests at four locations are planned to obtain information on in situ permeability
of unsaturated site soils.

Three exploratory trenches are planned to obtain information on perched water conditions
within the DFSA.
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1 INTRODUCTION

This sampling plan has been developed to provide the U.S. Department of Energy
(DOE) and the Missouri Department of Natural Resources (MDNR) with reliable and
reproducible data on the hydraulic properties of unsaturated soils at the Weldon Spring site
(WSS) in the area of the proposed disposal facility (DF). Sampling and testing will focus on
assessing the effects of naturally occurring fractures and synthesized leachate on soil
permeability. This plan supercedes proposed actions outlined in the Disposal Facility Siting
Demonstration Proposal (MKF and JEG 1991a).

The WSS is a DOE surplus facility located in St. Charles County, Missouri (Figure 1-1).
The site has been contaminated by trinitrotoluene (TNT) and dinitrotoluene (DNT) from past
ordnance production activities and more recently by radionuclides and metals from the
processing of uranium ore (MKF and JEG 1992a).

1.1  Purpose

The primary purpose of this investigation is to obtain representative soil samples of
principal soil units beneath the proposed DF (Figure 1-2) and through laboratory analysis,
determine their saturated and unsaturated hydraulic conductivity, the effect of leachate on soil
permeability, and other hydraulic parameters. Fractures observed in the exposed glacial and
post-glacial soils beneath the WSS are a concern to the State of Missouri and the DOE because
of the effect these features might have on the hydraulic conductivity of the soils and the
subsequent transport of leachate born contaminants.

This sampling program will also help satisfy design criteria for the cell foundation that
are consistent with the Missouri Code of State Regulations 10 CSR 25-7.264(2)(N)1.A,B.

Zones within the overburden soils at the Weldon Spring Chemical Plant (WSCP) are
considered to potentially contain perched groundwater. The remedial investigation report for
the WSCP/Weldon Spring raffinate pits (WSCP/RP) areas summarizes the occurrence of perched
water conditions known to exist at the site (MKF and JEG 1992a). Known areas of perched
water are generally associated with seepage emanating from the raffinate pits. However, the site
has been extensively reconfigured and differs from the topography that existed prior to
development for the Weldon Spring Ordnance Works (WSOW). Therefore, it is reasonable to
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expect that pre-WSOW and pre-WSCP drainages actively transmit unsaturated flow at the fill
and undisturbed soil interface. Organic soils may also be associated with perched water
conditions. In order to facilitate the development a disposal cell foundation excavation plan,
trenches will be excavated in locations specified as part of this plan to determine whether
perched water or unsuitable soils are present. Figure 1-3 shows three trenches within the
proposed DF footprint at locations of suspected seepages or perched water.

1.2  Scope

To determine the effects of fractures and other structures on soil permeabilities, field
sealed double ring infiltrometer (SDRI) and two stage borehole (TSB) permeability tests
(Boutwell 1992) of representative soil structures will be conducted in the proposed DF footprint.
The permeability values obtained will be compared to those determined from laboratory
techniques. Samples will be collected and tested as follows:

e Standard undisturbed samples (3-in. Shelby Tube type) will be collected for
permeability test runs with both water and with a formulated leachate. Undisturbed
and remolded samples from each unit of interest will be tested.

e Submersible pressure outflow cell (SPOC) tests will be run on standard-sized
undisturbed samples to develop soil moisture retention curves. These curves will
document the capillary retention properties of different units at varying temperatures.
The saturated hydraulic conductivity will be determined directly from the tests; the
unsaturated hydraulic conductivity will be calculated.

e General mechanical soil properties such as grain size distributions, Atterberg limits
and specific gravities will also be determined from the standard size samples.

e Two stage borehole permeability (TSB) tests will be performed in the same locations
and depths as the Ferrelview and clay till standard size samples.

e SDRI field tests will also be performed at the same locations and depths as noted
above for laboratory testing and TSB tests.
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. Tréhching will be performed to delineate and geotechnically characterize suspected
seepages along backfilled former drainages at the WSS in the areas shown on
Figure 1-3. Seepages occur at the contact of the old drainage surfaces and overlying
fill.

1.3  Background

Past drilling and trenching programs at the WSS have delineated six principal soil units
above the first bedrock unit. The Burlington-Keokuk Limestone is the first bedrock unit
underlying the unconsolidated overburden (MKF and JEG 1992a). Figure 1-4 shows the
generahzed stratigraphy of the unconsolidated materials beneath the WSS (MKF and JEG 1990).
The thickness of the unconsolidated material ranges from 15 ft to 40 ft beneath the WSS and is
controlled by site development construction, surface erosional features, and bedrock topography.
The unconsolidated material is generally thickest in the north-central portion of the site and
becomes thinner toward the east.

In descending order, the six principal soil units are; the topsoil/fill unit, the loess unit,
the Ferrelview Formation, the clay till unit, the basal till unit, and the residuum unit. The soil
units of interest for the purposes of this investigation are the loess, Ferrelview Formation, and
clay till units. The topsoil fill unit will be removed as part of the disposal facility foundation
preparation. The basal till unit is thin and sporadically distributed under the site, and
consequently this unit is not considered a good barrier to contaminant migration and will not be
sampled. The residuum overlying the Burlington-Keokuk Limestone bedrock is highly
heterogenous with significant percentages of coarse grained materials. It is not expected to
retard contaminant migration to any significant extent. This unit will not be sampled or tested.

The upper Pleistocene loess unit underlies the topsoil/fill unit but is found mostly on
hilltops (unless disturbed or removed by site construction activities). This unit is a windblown
silt. It was affected by the topography at the time of its deposition and eroded from lower
drainages by post-depositional stream action (MKF and JEG 1992a). The thickness of the loess
varies from O ft to 10.5 ft across the site. The unit consists primarily of a silt to clayey silt with
small amounts of sand. It has a low plasticity. The unit is the uppermost unit of interest with
regard to permeability and other hydraulic properties.
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The Ferrelview Formation, another unit of interest for this investigation, is an interglacial
deposit of mid-Pleistocene age, believed to have been deposited as a till plain sediment
(Howe and Heim 1968). The transmissivity of these fractures and joints will be tested with
samples obtained by this plan. Iron oxide nodules and conchoidal fracturing with slickensides
are characteristic of this unit. Earlier particle size distribution laboratory testing of this unit has
determined that it is primarily a silt to clay with small amounts of sand and fine gravel. Most
particle sizes are less than 0.063 mm (0.002 in). The unit ranges from O ft to 22 ft in thickness
across the site. A dark yellowish-orange to brown silty clay to clayey silt with gray mottling,
this unit has joints or fractures, some of which contain secondary minerals such as pyrolusite.

The clay till unit underlies the Ferrelview Formation and is the most areally extensive
overburden unit on the site. The clay till ranges in thickness from 0 ft to 30 ft and is found in
almost all boreholes and trenches on site. This unit is a lower Pleistocene glacial till composed
of yellowish brown silty clay and élayey silt. Pyrolusite as fracture coatings and nodules of iron
oxide (limonite) are common. The unit is very stiff and moderately to highly plastic
(MKF and JEG 1992a). The unit is characterized by pebbles of igneous and metamorphic
origin. This soil unit is considered to have good potential as a barrier to leachate transport and
will be sampled and tested in this investigation.

The basal till unit is the lowest member of the Pleistocene glacial sediments found on
site. It underlies the clay till, reaching a maximum thickness of 5 ft in the area of Ash Pond
and the western portion of the WSS. It is absent beneath the main portion of the WSS. It
consists typically of yellowish-brown sandy, clayey silt with angular chert gravel and cobbles.
The basal till will not be sampled in this investigation as it is-too heterogenous, sporadic in
distribution across the site, and too thin to rely on as a principal barrier unit with respect to
leachate transport.

Modification of site topography for the Weldon Spring Ordnance Works, and later, the
Weldon Spring Uranium Feed Materials Plant site development resulted in the placement of fill
in natural surface drainages on the site. Infiltration and seepage from impoundments and leaky
utilities on site has resulted in localized areas of saturated fill and topsoil within filled drainages.
In some areas these conditions have resulted in a zone of perched water, while at other locations
conditions may simply be characterized by porous fill or organic soil of a high moisture content.
Section 2.4.2 of this sampling plan details plans to excavate trenches in locations suspected of
containing perched water, or conducting seepage, within the Disposal Facility Study Area
(Figure 1-3). '

m:\users\joanne\carman\samplan 8
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2 SAMPLE COLLECTION AND TESTING
2.1 Objective

The objective of this sampling plan is to provide representative undisturbed samples and
field permeability test data necessary to determine the overburden permeabilities and hydraulic
properties. Results of field and laboratory tests and field observations obtained from the
implementation of this plan will be used in conjunction with the properties of engineered backfill
to be placed as part of the cell foundation to achieve design criteria based on the state landfill
location standards as defined under 10 CSR 25-7.264(2)(N)1.A,B.

2.2 Geotechnical Tostmg Requirements

The proposed laboratory testing program will follow American Society of Testing and
Materials (ASTM), U.S. Army Corps of Engineers (COE), and U.S. Environmental Protection
Agency (EPA SW-846) standards. Representative samples will be tested for general physical
soil characteristics and engineering and hydrologic properties in order to characterize the ability
of each overburden unit. General mechanical soil properties of interest include specific gravity,
size gradation, soil classification, natural moisture, and dry density. Engineering properties
include unconsolidated undrained triaxial compression and consolidated undrained triaxial
compression tests.

Table 2-1 lists the test methods, hydraulic properties of interest, and the sample type to
be submitted for each test (ASTM standards were used unless a COE or EPA standard was
preferred). Tests for which a standard has not been developed will be described in detail in the
specifications for that phase of the study. Undisturbed and recompacted samples will be
obtained by hollow stem augering and pushing- Shelby (thin-walled) sample tubes. Leachate
developed on site from cement stabilized/solidified material and soil will be used to test leachate
constituent effects on the permeability of these samples.

Figure 2-1 shows the locations of, and numbering system for, the hydraulic properties
samples (locations correspond to the areas of Figure 1-2). These samples will be taken prior
to carrying out the sealed double ring infiltrometer (SDRI) and the two stage borehole (TSB) test
programs. The boreholes will be used to further define the units prior to locating the in situ
tests.
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Sample Type

Soil Property (Test Method) Soil Unit

Moisture content (ASTM D2216) or Bush & Jenkins
{(1970) method:

Loess Soil

Ferrelview Formation

Clay Till

SDRI/TSB
Support
Undisturbed

. > —

Undisturbed

Recompacted

Specific gravity and porosity (ASTM D854) or
calculated from SPOC test:

Loess Soil

Ferrelview Formation

o 0ow

Clay Tilt

Bulk soil density (ASTM D2937 or D1587-83) soil
classification (ASTM D2487-90) and Atterbergs (ASTM
D4318-84) (Includes tests for 12 TSBs):

Loess Soil

Ferrelview Formation

Clay Tilt

15
15

Saturated hydraulic conductivity with water and
leachate (EPA SW-846 Method 8100, or EM 1110-2-
1906, Appendix Vil, COE 1970):

Loess Soil

Ferrelview Formation

Clay Till

—_

Saturated hydraulic conductivity with water using
Triaxisl Cell Flexible Wall Permeameter (ASTM D5084):
Loess Soil
Ferrelview Formation
Clay Till

OoOoON

Triaxial shear strength (ASTM D4767 or EM-1906,
Appendix X, COE 1970):

Loess Soil

Ferrelview Formation

Clay Till

3CU, 3uu
3CU, 3UU

1CU, 1UU

Soil water retention characteristics (SPOC Test
Constanz and Herkelrath 1984):

Loess Soil

Ferrelview Formation

Clay Till

0w o w

Saturated hydraulic conductivity with water, (EM 1110-
2-1906, Appendix VIl, COE 1970):

Loess Soil

Ferrelview Formation

Clay Till

Ccu Confined undrained
91V} Unconfined Undrained
- Not tested
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The current disposal facility construction plan does not use the loess soils for any
structural load bearing fill. However, it is possible that some of this unit may unavoidably be
incorporated into the facility’s subgrade. Therefore, the hydraulic properties of the loess in both
disturbed  (recompacted-remolded) and undisturbed samples should be tested
(MKF and JEG 1991a). On the other hand, the small volumes of loess soils relative to the
Ferrelview Formation and clay till require only the minimum number of triaxial shear strength
tests on this unit (Table 2-1). Field testing of the loess unit by either the TSB or the SDRI
methods will not be necessary as these tests are for undisturbed, in situ conditions. During
disposal facility (DF) construction, any suitable loess material present in the cell footprint will
be excavated, mixed with other low permeability soil types, and recompacted.

The Ferrelview Formation and the underlying clay till all have a significant impact on
the DF as leachate transport barrier units. These units will be tested for the effect of leachate
on their permeabilities and shear strengths as undisturbed soil units (Table 2-1). The current
construction plan for the DF will not disturb significant volumes of the underlying clay till unit,
so this unit will not be tested for either remolded (disturbed) triaxial shear strength or remolded
hydraulic conductivity parameters.

Table 2-2 lists the laboratory tests in support of the SDRI program. Individual SDRIs
will be installed at four of the six areas. Areas I and II will not have any SDRIs installed. They
will, however, have two each of the two stage borehole (TSB) permeameters installed. At each
site, one TSB will be installed in the Ferrelview and one in the clay till. One Shelby Tube
sample will be obtained for general engineering soil classification parameters from each TSB
site.

The SDRIs will be constructed and maintained according to test plans and specifications
specifically developed for the WSSRAP by D.B. Stephens & Associates (DBS&A) (1991).
Figures 2-2 and 2-3 list locations and designations of the SDRI and TSB installations,
respectively. Site Areas ITI and IV will be the locations for SDRI installations FP-01 and FP-02
(Figure 2-2), both installed in the clay till unit (Table 2-2).

~ Area V will have a duplicate set of SDRIs installed, one in the upper Ferrelview
Formation (FP-03) and one in the lower Ferrelview (FP-04). A TSB will be installed near each
SDRI to the same approximate depth. The purpose of these duplicate field permeameter '
installations is to determine to what degree the Ferrelview varies in permeability with depth.
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Test Area .

SDRI No.

Soil Unit

Pre-Test'® SDRI
Samples for Soil
Hydr. Prop.

SDRI Post-Test Soil

Moisture and Bt

Samples fer

| Ferrelview TSB 1 - - -

Clay Till Ts8 2 - . —

] Ferrelview TSB 3 - - -

Clay Till TSB 4 - - -

il FP-01 Clay Till TSBS 2! 12 12
;Fe-rArelview TSB 6

v FP-02 Clay Till TSB7 1 12 12
Ferrelview TSB 8

v FP-03'9l Ferrelview TsB 9 1 12 12

FP-04'® Ferrelview TSB 10 20 12 12
Clay Till TSB 11

Vi FP-05 Ferrelview TSB 12 1 12 12
Clay Till TSB 13

Totals 5 13 7 60 60

® Prior to running SDRIs, soil hydraulic property tests are those listed in Table 2-3.

® Duplicate soil samples for laboratory testing of hydraulic parameters at these locations.

() Estimated for 6 in. long samples taken continuously to bottom of wetting front (6 foot maximum depth).

@ FP-03 will be constructed in the shallow portion of the Ferrelview Formation.

(©) FP-04 will be constructed in the deeper Ferrelview Formation.
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Area VI will have one SDRI, FP-05 and two TSBs (Figures 2-2 and 2-3). One of the
TSBs and the SDRI will be installed to test Ferrelview Formation. The remaining TSB will be
installed to test the clay till at this location.

Each SDRI installation requires that initial, pre-test soil samples be taken (Table 2-2) for
laboratory measurement of hydraulic soil properties. Table 2-3, as modified from DBS&A
(1991), lists the specific test methods that should be followed in testing these pre-SDRI test
samples. The number of tests required are included in the totals of Table 2-1. One sample for
each soil type and location should be obtained. As shown on Table 2-2, two sets of duplicate
soil samples will be obtained and tested for the complete set of hydraulic parameters as listed
on Table 2-3. One set of duplicate soil samples will be for the Ferrelview Formation
(ﬁotentially.'obtained from SDRI installation site FP-04, refer to Figure 2-2 for locations). The
other set of duplicate soil samples will be for the clay till (potentially obtained from SDRI
installation FP-01).

Post-test wetting front determination for the SDRI test is obtained by taking continuous
thin wall tube samples from trenches excavated through the dismantled SDRI sites. The
procedure for excavating the trenches, pushing the thin-walled samples, and ultimate wetting-
front depth determination is detailed in DBS&A (1991) Sections 3.7, 3.8, and 3.9.

2.3  Sampling/Testing Locations and Identification

Sampling/testing locations are shown on Figure 1-2 as Areas I through VI. These
locations were selected based on the following criteria.

o Minimum potential for future disturbance due to excavation of building
foundations, underground utilities, or fill.

o Availability of the Ferrelview Formation and clay till unit.

o Easy access for sampling and testing equipment such as drilling rigs, backhoes,
and infiltrometers.

The use of these criteria resulted in multipie sampling/testing locations in the northern
portion of the disposal facility study area (DFSA) and a lack of locations in the southern portion
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TABLE 2-3 Summary of Recommended Methods for Laboratory Hydraulic Parameter
Testing of Soils at SDRI Sites

Recommended Method

1. Soil-Moisture Retention Characteristics'® 1. SPOC Test

2. Saturated Hydraulic Conductivity Using Fiexible 2. ASTM D 5084-91
Membrane or Triaxial Celis

3. Saturated Hydraulic Conductivity in Thin-Walled 3. Engineer Manual, 1980, Laboratory Testing of
Sampie Tubes Soils, U.S. Dept. of Army, Office of Chief

Engineer, Washington, D.C., Publication No.
1110-2-1906, Appendix VII, pp. 16-17.

4. Unsaturated Hydraulic Conductivity (Calculated) 4. van Genuchten, M., 1980, A Closed Form
Equation for Predicting the Hydraulic
Conductivity of Unsaturated Soils, Soil Sci. Soc.
Am. J., v. 44, pp. 892-898.

5. Volumetric Water Content'® 5. Bush, D.C., and R.E. Jenkins, 1970 (July),
Proper Hydration of Clays for Rock Property
Determinations, Journal of Petroleum
Technology, pp. 900-904.

6. Bulk Density ) 6. Blake, G.R., and K.H. Hartge, 1986, Bulk
Density, /n Methods of Soil Analysis, Part |,
Kiute (ed.), American Soc. of Agronomy,
Madison, Wi, Chapter 13, pp. 363-367.

7. Porosity (Calculated) 7. Danielson, R.E. and P.L. Sutherland, 1986,
Porosity /n Methods of Soil Analysis, Part |,
Klute (ed.), American Soc. of Agronomy,
Madison, WI, Chapter 18, pp. 444-445.

Table is modified from D.B. Stephens & Associates, Inc. 1991,

(s} The Submerged pressure outflow cell (SPOC) method of Constantz and Herkelrath (1984) yields saturafod and unsaturated
hydraulic conductivity of soil specimens in the same apparatus. it is used here in lisu of ASTM moisture retention characteristics
test methods D2325-68 and D3152-72.

b} Ag recommended by D.B. Stephens & Associates 1991,
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of the DFSA. This is because the units of interest are not easily accessible in the south and site
remediation activities involving building demolition, foundation removal, fill removal, and
contaminated soil removal will result in intense modification of surficial soils in the southern
portion of the DFSA.

2.3.1 Areal

Sample Area I is in an open, grassy area, between chemical plant (CP) Building 202 and
the main east-west site access road (Figure 1-2). The area is located on the south side of the
road, across from CP Building 406, on a corner formed by the east-west access road and a
deadend driveway that leads south to Buildings 201 and 301. The area is easily accessed by both
‘these roadways. This. location is near the center of the proposed DF’s southern portion.

As shown on the logs of the three closest geotechnical boreholes (Appendix B, Figures
B-2, B-3, and B-4), sporadic loess deposits of O ft to 3 ft in thickness may be encountered upon
drilling in this area. The loess overlies between 7.5 ft to 17 ft of Ferrelview Formation
(between 3 ft and 17.5 ft in depth). The Ferrelview overlies 10 ft to 20 ft of clay till,
encountered at depths of between 15 ft to 20 ft. Appendix B, Figure B-1, summarizes symbols
and designations used in geotechnical boring logs.

Area I will be the location for two TSB permeability tests. Table 2-2 lists the TSB and
SDRI test sites, and the number and type of related soil samples. One TSB test will be
conducted in the Ferrelview Formation and a second TSB test will be conducted in the clay till
unit.

2.3.2 Areall

Area II is approximately 570 ft west and north of the first sample area, located just west
of a large storage tank and the CP water tower. It also lies in an open area accessible from the
east-west site access road. A source of subsurface control for this site includes test pit excavation
GT-2T78 and geotechnical borehole log GT-53 (Appendix B, Figures B-5 and B-6). On the
basis of this information, it is expected that 1 ft to 4 ft of topsoil, 1 ft to 2 ft of loess, 6 ft to
7 ft of Ferrelview Formation, 12 ft of clay till, and 1 ft to 2 ft of basal till will be encountered
in this area. Two TSB permeability tests will be carried out at this site, one each in the “
Ferrelview and clay till soil units (Table 2-2).
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2.3.3 Area III and IV

Areas III and IV are located 1,000 ft and 900 ft, respectively, to the north and west of
Areas I and II (Figure 1-2). Area IIl is a at a lower elevation than the other areas, located just
east of, and adjacent to, a drainage channel that flows north-northeast through the site. Area
IV is just east of the material staging area (MSA) and adjacent to a roadway that runs north
around the CP perimeter.

In Area III, the logs for G-7, T-6, GMW-9 (MW-2009), GT-42, and GT-69 (Appendix
B, Figures B-7, B-8, B-9, B-10, and B-11) all indicate the presence of O ft to 2 ft of topsoil/fill
overlying anywhere from O ft to 11 ft of Ferrelview Formation and loess soil (from 0.5 ft to
11.5 ft depth) in turn ovérl}ing 9 ft to 11 ft of clay till (from 1.5 ft to 20.5 ft in depth). The
clay till increases in thickness to the west, in the direction of Area IV. One SDRI test and one
TSB test will be conducted at the 8 ft depth in the clay till at this location. If a thickness of 5
ft or more the Ferrelview Formation is present, it will also be tested with the TSB method.

Area IV thicknesses are based on the logs of borings GMW-9 (Appendix B, Figure B-9),
G-3 (Appendix B, Figure B-12) and GT-42 (also designated GT-2B42) (Appendix B,
Figure B-10). The logs indicate a seduence of 0.5 ft to 4 ft of gravel fill overlying 6 ft to 11 ft
of Ferrelview and 24 ft or more of clay till (beginning at 6 ft in depth and extending down to
between 20.5 ft and 31 ft). Possible loess soil deposits could exist in this area within the upper
10 ft (see log GMW-9). This location will have a single SDRI installed in the clay till at
approximately the 8 ft depth. Two TSB tests will be run at this location, one in the Ferrelview
Formation, at an estimated depth of 5 ft, and one in the clay till unit at a depth of 8 ft
(Table 2-2).

2.3 4 AreaV

Area V is located just south of the MSA and east of the Ash Pond, near the intersection
of two site roads, the Patrol Road that runs north-south and the Ash Pond Road (Figure 1-2).
Geologic logs G-5, G-6, and GT-61 (Appendix B, Figures B-13, B-14, and B-15) indicate up
to 14 ft of Ferrelview Formation, either exposed at the surface or overlain by 1 ft of fill; and
10 ft of clay till from approximately 14 ft to 24 ft in depth. Loess soil may on may not be
present at this site as it appears from 2 ft to 5 ft in depth at GT-61, but is not reported on logs
G-5 and G-6.
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This area will be the site for two SDRI installations, one in the upper Ferrelview
Formation approximately 2 ft in depth, and one in the lower Ferrelview at 10 ft in depth
(Table 2-2). Three TSB tests will be run at this site. One TSB corresponding to each of the
two SDRIs will be installed in the upper and lower Ferrelview. A single TSB test will be
conducted within the clay till at this location (Table 2-2).

2.3.5 Area VI

Area VI is located at the northwest corner of the No. 407 Building Block, across the
street from Building 105, to the west, and Building 403, to the north (Figure 1-2). Based on
geologic logs G-8 and GT-55 (GT-2B55) (Appendix B, Figures B-16 and B-17), up to 6 ft of
fill overlies 3 ft to 4 ft of loess (from 6 ft to 10 ft in depth). In turn, the loess overlies 6 ft to
10 ft of Ferrelview Formation (9 ft to 20 ft in depth) and 7 ft to 11 ft of clay till (from 15 ftto
27 ft in depth).

Area VI will be the location of a single SDRI test, constructed in the upper Ferrelview
Formation at an estimated depth of 10 ft. Two TSBs will be run at this location; one at the
same depth of Ferrelview as the SDRI, and a second one in the clay till unit at an estimated
depth of 16 ft (Table 2-2). ’ ’

2.3.6 Trench Locations

Figure 1-3 shows the locations of trenches proposed as part of this sampling plan. These
trenches will be excavated to determine if filled drainages are presently acting to contain perched
seepage or contain volumes of debris, organic material, or otherwise unsuitable soil which must
be accounted for as part of the formulation of the disposal cell foundation excavation plan.

GT-2T-83

This trench location is in the coal pile area. The 1954 topographic map indicates the
existence of a drainage and a surface drainage pipe in this location. The cut and fill map
indicates the presence of 2 ft to 4 ft of fill. Adjacent areas contain up to 14 ft of fill based on
information presented on the cut and fill map.
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GT-2T-84

This trench location is about 85 ft northeast of Building 412. The map of 1954
topography indicates the presence of a drainage and surface drainage pipe in this area.

GT-2T-85

This trench location is about 80 ft north of the northernmost corner of Building 408. the
1954 topographic map indicates the presence of a drainage and closed depression in this area.
Since this location is next to a site road, excavation will take place at the northwest corner of
the road. Site development drawings indicate that this area is free of subsurface piping and
utilities. )

2.4  Sample Collection Methods

Figure 2-4 presents the alphanumeric designation that will be used for all sample
identification.

2.4.1 Soil Hydraulics Sample Collection Methods

Sample collection methods will vary depending on the particular test method (see
Table 2-1). Disturbed and undisturbed samples will be collected in a continuous manner at each
sample area using a hollow-stem auger drilling rig. A minimum of one sample per unit from
each of the test areas will be obtained. Sampling methods, sample preservation and shipping,
and field descriptions of each unit sampled will be in accordance with ASTM, EPA and COE
standards as they apply to each of the test methods being sampled for (ASTM D620, COE EM
1906, EPA SW-846). Undisturbed samples will be sealed with bees wax and packaged to retain
moisture and avoid shifting during shipment in their original sample tubes.

2.4.2 Perched Water Investigation and Sampling
Trenches will be excavated to undisturbed soil or a maximum depth of 12 ft. Trench

walls should be vertical or as close to vertical as practicable due to sloughing. Personnel shall
not enter the trenches for any reason and shall not approach within 2 ft of the edge of the trench
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excavation. Excavated materials will be placed adjacent to the excavation for examination by
the Project Management Contractor (PMC) field geologist or geotechnical engineer.

Excavated soils must be replaced in the same order as removed. Site restoration will be
in accordance with Section 2.6 of this sampling plan.

Soil and seepage water encountered during trenching may be sampled for waste
characteristics as deemed necessary by environmental safety and health (ES&H) personnel.
Water samples will follow collection protocols for groundwater samples. Samples will be
obtained from the backhoe bucket or by dipping from the ground surface using a ladle with an
extension handle. Soil samples will be obtained from the backhoe bucket. All samples obtained
from the backhoe bucket will be removed with minimal contact of the bucket walls. A total of
four water samples and 10 soil samples, including duplicates, is planned. Soil and water
samples will be analyzed for the constituents listed in Table 2-4.

2.5 Sample Shipment and Chain of Custody

Chain of custody and sample shipping will follow Weldon Spring Site Remedial Action
Project (WSSRAP) standard operzting procedures ES&H 4.1.2s, RC-17s, and RC-19s as
applicable. All samples taken within the boundary of the WSS will be considered potentially
contaminated and treated accordingly. Samples will be checked for radioactive contamination
before being released to the laboratory. After the completion of the testing program, all
contaminated samples will be returned to the Weldon Spring site (WSS).

2.6 Borehole, Excavation and Trench Abandonment

In order to avoid compromising soil integrity due to investigation disturbance, the
following abandonment requirements will be followed for all boreholes, trenches, and
excavations.

After sampling has been completed, all boreholes will be abandoned by tremie placing
of a high solids bentonite based grout. Grout will be mixed and placed' through a mud pump
and tremied under positive pressure to the bottom of the hole. The ratio of clay- grout to fresh
potable water must achieve a weight of at least 9.4 Ibs/gal as measured with an approved mud
weight measuring device in the field (MKF and JEG 1991b).
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TABLE 2-4 Water and Soil Sample Analytes

Water HSL Metais
PCBs

PAHs
Nitroaro_matics("
Uranium (total)

Soil HSL Metals
PCBs

PAHs
Nitroaromatics
U-238

Ra-226
Th-230
Th-232

®  1,3,5-trinitrotoluene, 1,3-dinitrotoluene, nitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2,3,6-
trinitrotoluene.
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Any borehole or trench not backfilled immediately after sampling will be either covered
by the drill rig tools or barricaded with tape and traffic barricades.

Excavations will be backfilled with suitable low permeability excavated material and
finally capped with the original topsoil material. Excavation backfill will be placed in 8 in. lifts ’
and compacted to a minimum of 95% of maximum dry density as determined by ASTM D698
and a moisture content within 2% below to 4% above optimum moisture content. Narrow
exploratory trenches in fill will be thoroughly compacted using a backhoe bucket. Shallow
trenches excavated in upper portions of undisturbed soils will be backfilled and compacted to
the same requirements as stated above for excavations.

2.7 Decontamination

Decontamination of sampling equipment will follow procedure ES&H 4.1.3s. Personal
protective equipment (PPE) will be covered in the health and safety plan for each subcontract.
All sampling equipment, augers, and other equipment that come into contact with contaminated
soils will be decontaminated by high pressure water before each borehole is drilled. The entire
drilling rig, or backhoe, will be decontaminated upon arrival on site and upon completion of
drilling activities. Interior portions of equipment, such as pumps and hoses that are not
accessible for cleaning with a pressure cleaner, will be thoroughly cleaned and flushed with
potable water. Decontamination will be performed at the site decontamination pad. Split-spoon,
Shelby Tube, or California samplers will be washed with a dispersant and water, rinsed with
potable water, and reassembled after each sample is taken.
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3 QUALITY ASSURANCE

The quality assurance (QA) plan for drilling, test pits, trenches, sampling, and testing
includes all applicable Weldon Spring Site Remedial Action Project (WSSRAP) procedures
established in the Weldon Spring Environmental Quality Assurance Project Plan
(MKF and JEG 1992b) and in accordance with U.S. Environmental Protection Agency (EPA)
guidelines. Work will be carried out in accordance with WSSRAP engineering procedures and
standard operating procedures (SOPs). Forms required for geotechnical sampling include:

¢ Chain-of-Custody Form

¢ Sample seals and tapes

© Field data sheets

¢ Borehole logs

e Test pit logs

e Geotechnical laboratory testing reports

In addition, geotechnical laboratory testing of soil samples and analytical testing of soil
and water samples will be performed in accordance with the subcontractors’ quality assurance
(QA) program, subject to Project Mahagement Contractor (PMC) review and approval. Testing
laboratories providing services under this plan must be approved by the PMC Project Quality
Department.

QA during drilling, sampling, test pit excavation, and sampling operations will consist
of surveillance and inspection of the drilling and excavating subcontractor. Drilling, excavating,
and sample procedures will be established. All soil samples will be labeled immediately after
removal from the sampler.

The correlation of sample identification to assigned laboratory tests will be verified at the
laboratory upon receipt of each sample. Thorough sample tracking and documentation will be
initiated and maintained throughout the testing program. Laboratory test results will be reviewed
and approved by an individual other than the person who is performing the test before being
submitted to the PMC.
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4 HEALTH AND SAFETY

In accordance with CM&O-15a, safety concerns and mitigative measures related to
sampling activities carried out under this plan will be identified and documented with task
specific safety assessments (TaSSAs) which will be prepared, reviewed, approved, and filed with
the Construction, Maintenance and Operations Department on a daily basis before work begins
in the controlled area. Safety, industrial hygiene, and health physics personnel will also monitor
health and safety conditions during sampling. Health physics personnel will monitor personnel
and equipment working in areas of radiological contamination.

~ Personal protectlve equ1pment (PPE) will be worn as required at each sampling location.
The requirements are outlined in the WSSRAP Personnel Protective Equipment Requirements
Manual (MKF and JEG 1992c).

Subcontractors will submit a health and safety plan (HASP) prior to coming on site and
their plan will be reviewed and approved by the site safety officer prior to commencing sampling
work.
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5 DATA DOCUMENTATION

Data document;tion will follow Weldon Spring Site Remedial Action Project (WSSRAP)
j standard operating procedures and the Project Management Contractor Quality Assurance
Program, Section 4 (MKF and JEG 1992d) relating to Documents and Records. During the
course of the geohydrologic sampling, a qualified geological or geotechnical engineer will record
the daily activities, following field logbook procedures (procedure ES&H 1.1.4) including:

‘ / ® Date

Weather conditions

All personnel involved
Chronological record of activities

—
[

I Borehole and test pit logs will be kept on site and updated as the sampling progresses.
These logs will be prepared by a qualified geologist, geological engineer or soils engineer

I (MKF and JEG 1991b). The following data will be included in each borehole or test pit log:

. e Test pit or borehole identification.

i e Test pit or borehole location.

¢ Drilling/sampling method and equipment.
¢ Drilling or excavating contractor.
i e Date of commencement and completion.
i e Total depth.
! ¢ Depth to water table and bedrock (if applicable).
e Hole diameter or test pit dimensions.

o Standard Penetration Test (SPT) number of blows per 6 in. of advancement.
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e Lithologic description of materials and soil classification in accordance with ASTM
D2488 (ASTM 1991). ’

e Munsell color chart number code.
¢ Sample numbers, depth of sample, and sample interval.
e Length of sample recovered (drilling only).

e Description of sampling method (i.e., number of blows for the standard penetration
test - SPT.

¢ Description of | completion operations (i.e., borehole or test pit abandonment
operations).

e Borehole or test pit logs will be transmitted to the WSSRAP Project Quality
Department in accordance with SQP-9a Inventory, Valdiation, and Transfer of QA
Records for retention.

Daily logs maintained by the subcontractors will include the activities performed,
personnel involved, locations, time, weather conditions, equipment used, and any problems
encountered. A field report will be prepared after each geohydrologic investigation is
completed. Geotechnical and hydraulic laboratory testing data will be evaluated by the Project
Management Contractor (PMC) and transmitted to the Project Quality Deparmtent in accordance
with SQP-9a for review and retention as a QA record.
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Requirements Manual, Rev. 3. DOE/OR/21548-034. Prepared for the United States
Department of Energy, Oak Ridge Operations Office. St. Charles, MO. April.

MK-Ferguson Company and Jacobs Engineering Group, 1992d. Project Management
Contractor Quality Assurance Program, Rev. 0. DOE/OR/21548-333. Prepared for the
U.S. Department of Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial
Action Project. St. Charles, MO. September.

U.S. Army Corps of Engineers, 1970. Engineering and Design Laboratory Soils Testing,
Engineering Manual No. 1110-2-1906, with incorporated changes of 1 May 1980 and 20
August 1986. Headquarters, Department of the Army, Office of the Chief of Engineers.
Prepared at the U.S. Army Engineer Waterways Experiment Station. Vicksburg, MS.

U.S. Environmental Protection Agency, 1986, "Method 9100, Saturated Hydraulic Conductivity,
Saturated Leachate Conductivity, and Intrinsic Permeability” in Laboratory Manual,
Physical/Chemical Methods, Vol. 1C, "Test Methods for Evaluating Solid Waste," 3rd
Ed., SW-846. Office of Solid Waste and Emergency Response. Washington, DC.
November, pp. 9100-1 - 9100-57.
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Code of Federal Regulations

10 CSR 25-7.264(2)(N)1.A and B. Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities.

Procedures

CM&O 15a Task Specific Safety Assessment
ES&H 1.1.4s Logbook Procedure

ES&H 4.1.2 Chain of Custody

ES&H 4.1.3s Sampling Equipment Decontamination

SQP 9a Inventory, Validation, and Transfer of QA Records for Retention
RC 17s  Packaging, Shipping and Receiving of Radioactive Materials
RC 19s Packaging, Shipping and Receiving of Nonradioactive Materials
m:\users\joanne\carman\samplan 32




~ APPENDIX A
DOCUMENT HIERARCHY

102192



'10-15-1992
RAF

ORDERS
cVEL T
-------------- .Q------u-,ov-u‘..l----..--.-o-.’.‘.---.l---n&.!lﬂl-O..ill.I-’.C-I--.-'-'b-—...lII---.-'b..nn---\‘-0"..-..-..b.‘u.--.--.-....'-‘.
' ‘ |
WSSRAP PMC PROJECT MANAGEMENT WSSRAP
["QUALITY ASSURANCE PLAN WO
PROGRAM  |----- (11-012) LT YEAR
PLAN PLAN
) (QAP) 1790 REV. €
| . 1 R
LEVEL II i MK T i
[ o eeeeeanccccececssseceassnmscecescsesesessnmmsstecemmmeasscscconessna - ceceeecccann ceccmecanes cmeoooee ceeccans ceeecmeccnanes
? (PARENT OR mrngnunn DOCUMENT )
l ENVIRONMENT SAFETY ENVIRONMENT QUALITY
AND HEALTH ASSURANCE PROJECT
) DEPARTMENT PLAN PLAN
(EQAPJP)
| (70 BE WRITTEN) (TO SE ISSUED)
] LEVEL III ) ) )
OEOTECHNICAL (SUBJECTYDOCUMENT )
INVESTIGATION e —
SAMPLING PLAN -y SAMPLING PLAN FOR
(22-320) Y DETERMINATION OF
4791 REV.O | | (RELATED DOCUMENTS) | HYDRAULIC PROPERTIES
peevommacemrraceacaees OF UNDISTURBED SOILS
: 1 IN THE WELDON SPRING
A DISPOSAL FACILITY
PERSONAL PROTECTIVE] ¢ STUDY AREA
EQUIPMENT i (11-288)
REQUIREMENTS MANUAL [-¢
(22-054 1792 REV. ©
5789 REV.O
LEVEL IV 1
\ ]
(SUBORDINATE | DOCUMENTS)
| C < 1
ENVIRONMENTAL ENVIRONMENTAL PROJECT QUALITY
SAFETY AND HEALTH SAFETY AND HEALTH DEPARTMENT
DEPARTMENT DEPARTMENT PROCEDRUE
PROCEDURE PROCEDURE SQP-9a/2
ESSH-1.1.43/0 ESEH-4.1.38/1 QUALITY
LOGBOOK SAMPLING EQUIPMENT ASSURANCE
PROCEDURE DECONTAMINAT ION RECORDS
{ PROCEDURE PROCEDURE
4 99-19-91 03-15-91 09-19-92
i
I: »- < :l
- VLEVEL ¥V
\ TR e R R L L LR S bbbttt deidddedhdieieiafifinite it s L R R R R R L E L L L Lttt ikt d
v
] LEVEL 6 DOCUMENTS ARE NOT SHOWN ON THIS CHART (SEE DOCUMENT HIERARCHY REPORT FOR FURTHER INFORMATION.
Y| LEVEL VI

i T
DOE/OR/21548-164

DEPARTMENT OF
DE~-

ACO5-860R21548

APPLICABLE LAWS AND REGULATIONS
APPLICABLE DEPARTMENT OF ENERGY

ENERGY CONTRACT NO

SANPLING PLAN FOR DETERNINATION OF HYDRAULIC
PROPERTIES OF UNDISTURBED SOILS IN THE WELDOM
SPRING DISPOSAL FACILITY STUDY AREA

APPENDIX A

REPORT NO. DOEIORIZISQB-!G‘]EXNIIIT NO.

ORIGINATOR.

DRAWN BY .,

DATE.
10-15-1992




+ 102192

9 ~ APPENDIX B
BOREHOLE AND TEST PIT LOGS

|

o
\‘,,
I
i

m:\users\joanne\carman\samplan



102192
APPENDIX B - LIST OF FIGURES

FIGURE PAGE
B-1  Geotechnical Boring Log Legend ........ e e b eeesas s B-1
B-2 Geotechnical Soil Boring Log GT-47 . . . ... ... ..ot B-2
B-3 SoilBoringLogGT—71........................l ...... .... B4
B-4 BoringLog G54-7 .. .. .. ..ttt e B-6
B-5 Logof TestPitGT-2T78 . ... ... ...t B-7
B-6  Geotechnical Boring Log GT-53 (GT-2B53) . . . o oo it B-8
B-7 Geologic DHHl Lo G-7 . v'e v et e e eeeie e e en e B-10
B8 TrenchLog T-6 . .... .. it B-12
B-9 Geologic Drill Log GMW-9 . .. ... ... ... ... B-13
B-10 Geotechnical Boring Log GT-42 . . . . .. ... .ot B-15
B-11 Soil Boring Log GT-69 . ... ... ...t B-17
B-12 Geologic Drill Log G-3 . . .. ... ..ot B-19
B-13 GeologicDrillLog G-5 . ... ... ...t B-22
B-14 Geologic Drill Log G-6 . ... ... ...t B-24
B-15 Borehole Log GT-61 . . . . ... ..ttt B-26
B-16 GeologicDrill Log G-8 . .. . ... ... B-29
B-17 Geotechnical Boring Log GT-55 . . . . . . ... oot B-32
m:\users\joanne\carman\samplan B-ii



< v

2%

~
N

SS

s8

ST

€5,

2.9,

SOIL

GEOTECHNICAL BORING LOG LEGEND

sYMBOLIC LOG

A
CLAY . .{‘;‘* GRAVELLY CLAY
<

SILT »%  CLAYEY GRAVEL
777
SAND ' 227 SANDY CLAY
XYY
X% x
GRAVEL. . xxX] TOPSOIL
SILTY CLAY ==d SHALE
T
CLAYEY SILT | CHERTY LIMESTONE

SAMPLER DESIGNATIONS
STANDARD PENETRATION SAMPLER (20" SPLIT SPOON)

CALIFORNIA SAMPLER (3.0" SPLIT BARREL)
¥ = LINERS COLLECTED

30" SHELBY TUBE
pp= POCKET PENETROMETER ,UNCONFINED COMPRESSIVE STRENGTH (Tons /Sq.Ft.)

GROUNDWATER MEASUREMENTS
DEPTH & DATE OF INITIAL WATER LEVEL MEASUREMENT

6/9 2

6/16 X = DEPTH & DATE OF STABILIZED WATER LEVEL MEASUREMENT

COLORS
8 ROCK COLORS FROM MUNSELL SOIL COLOR CHARTS

GEOTECHNICAL BORING LOG LEGEND

FIGURE B-1
REPORTNO. DOYE/OR/21548-164 [*"®""° A/PI/179/1091
oRGNATOR o~ oRAWNEY oS ™7 10/91




PR

MORRISON-KNUDSEN ENGINEERS, INC. soer_ 1 o 8
A BOARSON RyDSIN COBPANY . D ———
' MKE ;ﬂggﬂ
GEOTECHNICAL BORING LOG o
’ GT - 47 (GT-2847)
Projec: {Locavon:
WSSRAP - GT DRILLING SEISMIC LINE #6, STA. 1 + 35
Coors¥FC) 100024.8N ° 50128.9W ) HANNIBAL TESTING LABORATORIES

Howe Sae: AUGER: /"

Dol Mase and Mooer CRE-90, CONT. FLT. HOLLOW  {Depeh Top ot Rock: Deptn Casing & Size:
35.3 FEET 35.5FT 3% 1.D. | COR:: 2.98"

STEM AUGER; CORE DRILLING: NQ WIRELINE
Elevauon: Angie from Vert. and Beanng: |Oepth Bonom of Hole:

L

660.3 FT VERTICAL : 55.5 FEET

Waler Lovei: Flud & Adduves: Oate St Oste Frush: |tooper. A. BENFER
CLEAR WATER 9:20 7/13/28 1:35 7/15/88 P. PATCHIN
SAMPLE oA o SOIL DESCRIPTION
TESY

3 w | = < g mswrs ) .9 {Name, Gradation or Plasticity, Particle Size Distribution,
5|z ‘:’ ; -] 3 |eee |8 Color, Moisture Content, Relative Density or Consistency,
5 a-g | ¥ |eZ | © ™) 20 |Soil Structure, Mineralogy. USCS Group Symbol
slégz! z |[¥z | & %S

0 {SS | 7"[7.13.15 Silty Clay with angular gravel 2nd fine to coarse

- 1.5] 01 .- 28 sand, predominantly pale brown (10YR 6/3), dry, hard -

CL, contains roots 1
FILL .

1 1
n
un
(@ W Vsl
NV,
~J
~J
[a,]
RS Iy
Q) X

Clayey Silt, mottled, 1ight yellow brown (10YR 6/4), ]
moist, very stiff (2.25), ML
R W Y A LOESS —
. Silty Clay, mottled yellow brown {10YR 5/6), very ]
7.5103 } silty and light gray (10YR 7/1) very plastic, moist,
- 721> 1 IUTHL3LS stiff {1.75), CL-CH -
5.0} 0¢ 8 -P.P.=2.0-2.75 - very stiff ' i
10 —
T0G| ST | € [Pushed -P.P.=2.75 - CH
- . FERRZLVIEW .

05 30"

.5
~12.5]8s [17"]2.3.5
0| 0 8

-P.P.=2.25, mostly light aray, trace fine gravel to -
soarse sand, CH

()
7
15— ¢ 757 [0 Jushed %pp.psz.s very stiff ' ]
i 7 ‘/f’ ,
//%}//
A

17.01 C 24" -
17.04 S8 | 12" {7.12.17 |, -P.P.=4.1, hard, 10% sand: grading
19.0] 08 [ i
20 20.01 S8 [TZ7B.5.16 Vs ASilty Clay with 25% sand, fine to coarse, mottied
21.51 Q¢ 25 ¥4/¥fiiaht gray (10YR 7/1) and liaht yellow brown (10YR =
J- 7/P/4) moist, hard (4.0-4.2), CH with MnOx (black)’ N
PrETsT 15 [4.7.11 4/}1-P.P.=4.5%, hard, trace fine gravel .
J24.Q110 1 4% ' CLAY TILL =
25 / —

GEOTECHNICAL BORING LOG

GT-47
FIGURE B-2A
AS INTERPRETED BY _
ALAN BENFER, 1991. T e OE/OR/21548-164 . AIPI/145/0892

ORIGINATOR: JDC DRAWN BY: SRS DAYE: 8/92




MORRISON-KNUDSEN ENGINEERS, INC. : R S

A DOBAZLON ERUDSLN CONPANY

GEOTECHNICAL BORING LOG

Project Number:

MKE 9423

Hole Number
6T - 47 (G6T-2847)

—
* WSSRAP GT DRILLING

Locauon:
SEISMIC LINE #6, STA. 1 + 35

SAmPLE rEnETRATION $OIL DESCRIPTION
TEST -
3 wl 2 c E meswts | © - IName, Gradation or Plasticity, Particle Size Distribution,
g 32| z [SE| B3 |ewee © |Color, Moisture Content, Relalive Density or Consistency.
b % §§ ; Eg ? ™ ég Soil Structure, Mineralogy, USCS Group Symbol
= -
25.0(SB 118" |5.12.15V /7| -P.P.=4.0-4.5, hard, increasing fine gravel (15%)
26.5! 11 27 subrounded -
427.5/SS {18" |4.5.9 -P.P.=4.2, hard, FeDx noduies, slickensides, fine
25.0| 12 14 gravel (angular chert)
CLAY TILL u
30 = m Loy Gravelly —
P 20.2.15 ° 3‘1;‘20 I -P.P.=3.0-4.5 very stiff to hard with slickensides
1. - 31 -1 ¢|Clayey Gravel, mostly anguiar chert up to 14", clay
- 4;;Z (30%) strong brown (7.5YR 5/6) CH, moist, medium ~
132.5/S% |15 |Z1.30.24 rp, fdense, GC . . o
32,0l 12 50 ;;q,p 3;'2;34é9 mostly anqular limestone %" to 1" white
. X3 -
7713 o7t 7. ) RESIDUUM?
%1% |35 TR T 2 4,355 —
- Trove 6" to refusal. Auner refusa] @ 35.5'. GC as—
N above with 3" chert gravel, sub-rounded with minor
strong brown clay (7.5YR 5/6). Refusal at 6:30 a.m. "
- 7/14/88.
N Hole continued with NQ core barrel.
40 — .

Cored from 35.5° to 55.5'. Core descriotion on
sheets 3 through 5.

-
-
-

oanre

GEOTECHNICAL BORING LOG
GT-47

FIGURE B-2B

ORIGINATOR: JDC DRAWN 8Y: SRS DATE: 8/92

o R OE/OR/21548-164] - A/PI/146/0892
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JAORRISON KNUDSEN CORPORATION NS T
ENVIRONMENTAL SERVICES GROUP A NTL .—__————"
K : 3860
SOIL BORING LOG
Cm - i Hthmebﬂ71

P

o7eCT

g >, : . . Locaton:
Weldon Springs Site Remedial Action Project [70'W of SW corner of Bldg. 201

§3 = Split Spoon 5

Coocinaies:.  (AEC) Onliing Contracior:
N99758.2, WEN300.1 Geotechnology Services, Inc.
Dt Maks and Modei: De, ot Rocic Depth Casing & Size: Hole Sae:
CME 750, ATV mounted "0 -- 7 1/2" (Auger)
Bevaton: Angl'e from Wl ane Beanng: Botiom of Kole:
659.3 Vertical 34.5
Water Levet Fluid & Aocitves: Oate St Oate Finah: d
" bry None T3 1050 CarIno1 15:05 | o E. Remnat
SAMPLE et SO DESCRIPTION
IS
’é wi 2| | E jpreeamd € iName, Gradation or Plasticity, Particle Size Distribution,
Ezx| B |22 £ | ¢-4a- | & |Color Moisture Content, Relative Density or Consistency.
E ece i P |e2 o ~N F© |{Soil Structure, Mineralogy, USCS Group Symbol
MEEE Z rz < »S
- -. Silty Clay
n Mottled 1t. to med. brown and gray, moist, plastic,
—42.5- 1SS 12" | 4-6-8 stiff, occasional Fe and Mn staining. Ci
4 7101 (14)
5 -—
—5- {57 21"
_{7.5 17102
—47.5-{SS 13" | 1-5-8
9 7103 (13)
10 —s—gr—177 -
~12.5 17104 .
—12.5-55 18" | 2-6-8
14 7105 (14) '
FERRFIVIFY
15—z Clay i
417.5 [106 Mottled 1t. brown and gray, meist, plastic, stiff,
% medium to coarse subrounded chert sand,
] occasional 1/4" chert clasts. CL - CH
—17.6-8S  |19" [3-6-8
19 o7 (14)
20 -
_po- BT |27
22.5 7108
P2.5 BS 18" 14-7-7
24 §109 (14)
CLAY TIMY
25 —
= Shelby Tube (o = Lalitornié SanpIer {3 J

SOIL BORING LOG

GT-71
FIGURE B-3A
"o N OE/OR/21548-164 " " A/PI/147/0892
ORIGINATOR: JDC DRAWN BY: SRS DATE: 8,92




s

Project Number: |Bonng Number. 2 2
. 3840 6T - 71 Shee £ _of £
=y K- ENVIRONMENTAL SERVKES
SOIL BORING LOG
th'eldon Springs Site RAP . . -
Elevauox Dnilling Contracior.
Dnliing Method and Equipment.
Water Lene! and Date: San Finish: Logger.
SAMPLE i T - $OIL DESCRIPTION
TESY
§_ wl g | E Ll g Name, Gradation or Plasticity, Particie Size Distribution,
Eg: g vé g e Color, Moisture Content, Relative Density or Consisiency,
5 & §§ § $2 e ™ gg Soil Structure, Mineralogy, USCS Group Symbol
N ndy Llia . . .
_g;-s ﬂlo 27 {at browt, moist, plastic, stiff, occasional Fe
: and Mn staining, chert clasts CL
~27.51588 19" 1 6-10-19
-2%9 |7111 (25)
_ ] BASAL TIL!
30 — 35—t s—T 15" T7ISIE30) Gravelly Clay :
431.5(7112f Lt orange, moist, plastic, stiff, some Mn staining
along fractures; angular chert clasts up to 1,
=3 up to 30% toward bottom (L
432.5(SS 11" 115-15-5Q/5
-34 |7113
RESIDLLM
38 —
Ruger Refusal at 34.5'
40 —
45 —
50 —
55 — ' )
ST = Shelby Tube TS = Carifornia sampier {(37) »

SS = Split Spoon

SOIL BORING LOG
GT-71

FIGURE B-3B

e DOE/OR/21548-164] . AIPI/148/0892

ORIGINATOR: JDC DRAWN BY: SRS DATE: 8/92
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Ttas—

————

- @uonmsou.xnuoseu ENGINEERS, INC.
MORRUSONNYDS

F TEST PIT GT-2T7
o Location: B0 feet plan west of northwest corner of fence
around facility 428
o Type of excavator: Cat 416 extendable backhoe (new)
o Start excavation: 4:30 p.m. 07/13/88
o Finish excavation: 5:05 p.m.
o Finish backfilling: 8:05 a.m. 07/14/88
o Finish decontamination: 9:05 a.m.
Depth, Feet Description
0-1.0 cL Fill: Silty clay; dark yellowish-brown (10YR4/6);: scme
gravel (1/2" to 2%); dry; medium plasticity; medium
stiff.
1.0-4.0 cL Silty Clav: Yellowish-brown (10YR6/8) and 1light
. . brownish- gray (10YR6/2); dry; mecium plasticity: very
-stiff. :
4.0-6.5 CcL Silty Clay: As above but mcist to wet and stiff
(possible reworked loess).
§.5-12.0 CH Sittvy  Clay: Yellowish-brown (10YRS/8) mottled with’
light brownish-gray (10YR6/2) and brownish-yellow
(ICYRE/B); wet; high plasticity; very stiff.
ampl llecse
G7-2778: BU-01A, 4.0'-6.5'
GT-2778: BU-01E, 4.0'-6.5'
GT-2778: BU-C2A, 6.5'-12'0'
G7-2778: BU-0ZE, 6.5'-32'0"
6306378 logged By. H. A. Gale

LOG OF TEST PIT GT-2T78

FIGURE B-5

REORTNC: DOE/OR/21548-164 |"*'™  A/PU182/1091

ORIGINATOR ‘DC DRAWN BY. SRS DATE 1 0/9 1




]

Mgﬁﬂolspm-l?:l:!?'SEN ENGINEERS, INC. Sheet o2
Project Numbe~.
MKE-9423
GEOTECHNICAL BORING LOG T o
67-53(67-2853)
Projct. e Locston: .
WSSRAP GEOTECH Drillim Seismic Line #3 Sta. 2+88
Coords : ing Con -
(;rE“Cl’)‘ 100284N  50781W Hannit;'ac"lor'resting Laboratories
Drll Make and Mode! CHE-SS 7" Hollow Stem Depxh Top of Rock: Depth Casing & Sue: Hole Szs. Auqer:7"
Auger: Coring: NQ Wireline 42.5' 42.5', 3%' 1.D.j Core: 2.98"
Elevavon: Angle from Veri. and Beanng: Deptn Bonom of Hole
655.5 ft. Vertical 42.5'
Water Level: Flug & Aadnrves: Date Sat Date Finish: LOgQer.
None 12:30 8/12/88 :35 8/16/88 P. Patchin
SAMPLE o ANTION SOIL. DESCRIPTION
TESTY
3 wl 2 < .:,, asuts | 8 |Name, Gradation or Plasticity, Panticle Size Distribution,
£ 5?,‘:’ & | o2 2 |ess |8 Color, Moisture Content, Relative Density or Consistency,
w|aSg | w &3 o ™~ 30 [Soil Structure, Mineralogy, USCS Group Symbol
¥lwss >5 w >0 ym
wi{oson 2 -2 < © o .
0 N 4.3.2 1JT{lc1ayey Silt, dark grayish brown (10YR 5/2), with
- 1.8 o1 1 5 /;L:/’ang. gravel, roots to .3', very stiff (2.25) damp, ML
7 . Silty Clay, Tight brnsh gry (2.5Y 6/2) with ang. L.S.
75 %; 16 ?“;’_‘ﬁd /.grave’l to 25", vry stiff (3.5), CL (Gravel at 4.6'
- ° for approx. .5') -
4.6 7 FILL
‘\ v ———— —— ————"]
! 5.0 {S5 [15" | 3.3.5 / Clay, yellowish brn (10YR 5/4 siightly silty, moist,
6.5 {83 8 plastic. very stiff (2.25), no gravel, minor MnOx 7
- /strin;s and FeOx blebs. CL-CH - .
J7E ST 4 :
04 g [} [/fsilty Clay, mottled 1ight brnsh gray (2.5v 6/2) and
- brnsh yellow (10YR 6/6?.'Mn0x stringers and FeOx = =~
10130.¢ ; blebs atuncant, moist,. very stiff (2.25) CH
JETE e EE —- P.P. = 2.25 CL-CH
11.54 - FERRELVIEW ]
{2557 (22 % i
06 [~ AClay, mottled 1t gry (2.5Y 7/2) and strng brn
- /(7.5YR 5/6), fine ang. grvl and sand (5%), plastic,
2/88| 151150 _ /mm'st, CH —
5/88 _15'0 S5l 6'9'10/-- Silty Clay, mottled 1t gry (10YR 7/1) and brnsh
16.£107 19 y1lw (10YR 6/6) sity (40%) very fine ang. grvl (3%)
-~ /Fer blebs and MnOx stringers, damp, CL-CH -
J17.5|57 |1 4 4
_ 08 yGraveHy Clay, brnsh yllw (10YR 6/8) damp with 10%
20— 20.0 %sub-rnded to ang. grvl includ. igneous rx, minor
20.0(5S |13" 5.10.12%“ gry sandy parts, vry stiff (4.0), CL
—21.5/08 22 ¥ A-- P.P. 4.5 sandy (30%) fine, abund. MnDx, .
| i ,}/f brash yllw (10YR 6/6) i
SPE e /'“'”’VZ-- P.P. = 4.25 2" ang. chert and rounded mafic -
24.0110 27 / gravel, 20% fine sand
% : CLAY TILL
25 v —

GEOTECHNICAL BORING LOG
GT-53 (GT-2B53)

FIGURE B-6A

EXHIBT NO..

A/PI/183/1081

DRAWN 8Y

ORIGINATOR
JOC

SRS

O 10/91
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet 2 ot 2
A WOPAISON KNUCSLE CONPANY . Pm Number
- R . MKE-0423
GEOTECHNICAL BORING L um
1c oG o NP3 (6T-2853)
Project Locawon: .
WSSRAP Geotech Drilling Seismic Line #3  Sta. 2488
SAMPLE ,:;;';::;; $OIL DESCRIPTION .. -
TESY
3 wl 2| | & pRm € [Name, Gradation or Plasticity, Particle Size Distribution,
] 33 ‘i‘ § | 2| ess 2 |Color, Moisture Content, Relative Density or Consistency,
wisoe | ¥ 1ed © ™ 9 |Soil Structure, Mineralogy. USCS Group Symbol
Si8E2 | z |r2 | & %S
75.0 105.0] 5> | 147 [ 3.5.6 ;/ -- P.P. = 3.25 Sandy. CL
-126.51 11 11 . ~
¥ / CLAY TILL i
27.5| SB | 12" 16.13.30 ya -
29.0] 12 [TT]si7t, mottled Tight brnsh gry (10YR 6/2) and
vl brnsh y11w {30YR 6/8) slightly clyey, no1grv1. 7
4 4 i . i F Y —
30 oSS T E ez, dry, stiff, (1.75) minor MnOx and FeOx blebs, ML
PLsl13 24 i1ty Clay, mottled yliwsh red (SYR 5/6) and 1ight
= o I "7 yllwsh brn (10YR 6/4), 30% si’lti 5% fine grvl, .
ke € 12250 |27/ \ FeOx blebs and MnOx stringers minor), damp, -
HEIRE 3+ //a’/,‘ \hard (4.5) ML
CPINS \ =
35 _1 o %/ 32.5 - Clayey Grevel, grvl up to 2", chert, angular
350755 (127 B 1217 Y,%4| white, clay (30%) red (2.5YR 4/6) 6C =
-36.51 15 24 “7) -- As above, clay is yllwsh brn {10YR 5/8) and -
- [ 72| res (2.5YR 4/6) silty, GC i
= L =17 S
gé;g ?2 127 . 13.45 [ero) - As above, approx. 50% clay, very stiff (3.0) -]
_I . '/.' moist, GC RESIDUUN -
4C - I 27 —
2.0 1 1e 12-20'17?‘;? -- As above, 30% clay some angular limestone,
4151 17 37 .7 chert is white (2.5Y 8/) 7]
] S T.D. 42.5" -
R Auger Refusal at 42.5' i
- @ 1:20 p.m. 8/15/32 -

GEOTECHNICAL BORING LOG
GT-53 (GT-2B53)

FIGURE B-6B

REFORTNO. E/OR/21548-164 BBTNG. AP/ 184/1091

ORIGINATOR m DRAWN BY SRS DATE 10,9 1




o3 fuon s
_ Y-geetiona -
. ' s [ 2l ol -
E GEOLOGIC DRILL LOG FUSRA® - WELDON SPRINC SITE 1450)-201 | 1 w2 t-1
WTL 1 oD TLS rFer-5 9 SCAE
NORTH OF CQuL PILE N11,200 ¥50, 450 . -
(§ 7] - = Sq:+] DL CEOTECHNILOCY INC. oM., Wil AL WDC
A | e [RRT IALGER/GEORG MATTHE N~ 45/0uE - 750
T VO 1D K SELS  [CAPUS [0 6 Calse  [Gaud O
- WUIAS ¢ 3 - (338}
Satl SaaD 61 Tas GG LT B WAL DRADE™ a0 Y
WO LB5/30 N e
5 ] 43
‘. i ‘I mn L ™
- = v [ 3 - [ 3, ]
-i ! .):E Qrvatem ' ; i BAOWTER &5 QASSITA TN -vmu;.
;! E i g' §‘§ 23 !sg ‘. F - (Te
= st amglwogt 633.3 [] S e
777 ST SILTY L1 aY, WDOCRATE 0-18.5 F7 DRILL
3 / SROW(STR 4741, WOIST, STIFF 10 VERY STIFF, [witw s¥din @)
-/ TRACE 70 SO SUBROUMOED T0 ROUNDED FINE | LON STEM AR
= CRAVEL (PRIWAAILY 1OE0US ANO METAMDRIC [USING CENTER P.
- -/-- ORIGIN), MOTTLED WITH LIGHT CRATING}
§§ w3 |3 s | e :/ 11 SILT LENSES, PYROLUSITE STRINGIRS.
o B At 5-/»— 010 10.0 FT K
: : ]/‘ HLE WAS RADIC:
4 law &1 )1 LOCIENLLY LOGH
:/ Clay til b1 ORI
./ MULTTICN
SS | 4l o Y CORPORAT 1O,
pleps o [ s e ./2
'°:/- 1.5 T0 1L F
O /] v 15 DAILLED WITK
: 7 175 70 0.5 17 GRIVELLY GLaY, DaM | 2-1/8 INOn TRIC
T84 | YELLOWISH CRWNZUIOYR 6763, s0IST, waRD,| ROLLER 81T WO
3 VITH WATHERED MGLAR OZR1 SRariL wo | FRESH WTER 10
e | soe | 32 fsws’ R3] coemis. ) START COREMALE.
15 3 Bosal Tl 19.6 70 21.0 1
] COFED VITh N8
3 VIRELINE D MO
4 d DELOWTID 811
. a BIN QEM W
S s A y [9¢ 21.0 10 27.0 F1
i 8570 31,0 F1 LM CIDE, OM SRILLED WiTK TF
el2.001.99 98 7.94 200 = | 9 T 7| TELLOVISH CRANGE(1OTR G/6), MIERATELY | e "py 15 11
i o— | %7 MR, SEVERELY WEATRERED, WITH SEMS OF | 0L o b L
240G =P WOOERATE REDDISK BROWIIGR 4/6) QLAY 2.0 10 64.0 F1
y DO OERT CRAVEL, SENI-COMPETENT O8] [enern's iy e
- LAYERS OR NOOWRE : . .
E L | VIRELINE DIaox
; 21,0 10 260 FT QLAY FILLED CaVITY Witk | oreou t0 311
2 .‘z; CON DUST OR FLY-ASK NIXED WITH O.A:./J- QL _D
TYAA-THO NOLIR OLRT vt 20/ | :
] - j——m— \
:lm' l /}‘," )//4‘ 205"‘:0‘ :'IW'L'.» T (‘r:l -;
s -°i'~’-K§ LI N D O K = 3oada e
m e L b 3 82 A2 0O
2.2] 18 | 4 » Imestoae
3
- I :, o
'L‘}“:'Le' RIERL x
~ I ¥uwu
590.3 |35
B P 3LeCIT AL "t VY
PRI et OO, e T NORTY OF CONL PILE t-?

GEOLOGIC DRILL LOG

G-7
FIGURE B-7A
REPORTNO. DOE/OR/21548-164 |=7*'"°  A/PV/188/1091
ORGIKATOR — JIDC DUWNE SRS % 10/91




A

&

rOXCY I8 | - "y
GEOLOGIC DRILL LOG FLSALP - VELDON SPOE STE wona | 2e2 ¢1
um
T HET g, o . o m
55 M T = WD v,
cy|Ele Y % uru i SOMFTE MO DAMFCATEN " e
!.52-’.!@'3‘]! .2 s Saco @
] &= s [ 7 N,]%
gt i LT L |
Qb= T .
o 2 5 .
8%.3 |91 NEEE e d
4 37.0 10 55.6 F1 LHESTONE, DA YELLOW- 0 - W
pade| 1 154 DRANGE(107R §/6) 10 MOOCMATE YELLOW-|  ap &+ 0.3 F1
X2 ! 9 1S BROWN(10TR $/4), SOOERATELY HARD, P e S FT
Wil ol g .“/ 7k .4 21% | = | MEDERATELY T0 SLIGKTLY WEATHERED, VUGSY,
g 8- 0 ) z STALRITIC, TN (P 1O 0.3 FT) OERT
oRE £51,3 4 LENSES, WORTZONTALLY FRACTURED WITH
r.o SHOOTH-PLAKAR JRON STAINED APLRATURES.
o 0 L. .
] i . KD - 212
» 4 e 0.3 7T
£ad:| 3 . LP e BT FT
] Limestere
e . 2 Y| 2 I or
i 2-0(T-87 W 76 K2 'z
CORE 80 i
b | & /:9
17. 0 pommn
3 s
Y. — — 2. et W ERT Ll 6900
55 A
57,7 [85.47 %55 oy ob
I 5.5 10 64.0 71 LIESTON, BEDIUM CRAY "L - 55
(XS], WARD, SLIGHTLY WCATMERED TO FRESH | AP » 0.3 FT
NGB L Y MESIOK LIGHT GRAYING) CMERT LEKSES, LP s 1.5FT
! g INTLRBEDS OF DARS CRAT(NS) TO BARS bBo®
& . = 2 o
AR CY7 S =177 oI5 | SEiNISK GUTISST 4/)) SHKE, SIMO-
Fore /77 o R0 |l E{ L1TIC,
—1 = 17" |z 4o 3 - ADED FOUR BOTTL
) “Bh| I Limtstone o BEAH 10 KL
3 TO BREA DOW
Qim »o
59,3 | 64 wo 4.0
4 BOTIoN OF BORIMC AT 64.0 F1. BORING
- CRAUTED 10 SURFAZE OX 6/10/84.
3 AO-RT QAL ITY AL SOIL axD MOC
> DESIGNAT I O CLOR DESCRIP-
] FOR EAD! RN, TiomS FNoM THE
1 PV LDXCTH
3 oF COMC PIECES. PRINTIO 87 THE
] LP-LOEST PIECE SEoLOsICA SOCT-
4 o O FRom ETY OF MERICA,
o A R, 1948, )
i
- -l
e D W OF COM PILE . (3

GEOLOGIC DRILL LOG
G-7

FIGURE B-7B

"SR DOE/OR/21548-164 | %Y A/PI/189/1091

ORGNATOR  JDC puwRE: SRS PE - 10/91




et e,

& BECHTEL TRENCH LOG

EXCAVATION N0, T°6
PROJECT WELDON SPRING Jog Np. __14501-201 GROUND EL. €38 LOCATION N101,206.6 ¥S0,411.0
DATE EXCAVATED 571786 METHOD OF EXCAVATION BACKHOE DATE BACKFILLED . 5-2-86
0 T
-
! T;7j:" Y ] ::::1 T L H——
9 //// > ///: 7/ ';// "L7-' . €
% 4 ///i /? fv@/ .o /%%/ 7 Loy
) 3| RN R n sy o) £ 4 W 4 Y4z
s Ll L USRI _|l QT T 1Zp
SINSSNNINNENEIINENNNNNN
: :k\r\ \\\\\\ NN \\\\\ N\\ \\\ i\\\w\\\\\
SRINN NN NN E NN\
SIS\ IS NN NN g
SRINNSCONSINE N EANENNNSNN
y \\E\\‘N\\\ﬁ \K\\f . \\t \ \\J QWX\\\
MESNNNN NHISNEINNNNN
ANV NN N NN EIN SN IR NN
N ~ i
ul AN ?t\\&\ \\\ \\L \\\\\: \\&\1\\\\\9’
BN SN NN (NI N NN AN
N NI N EINSNTI NN
| ?';9;}?“' /1 LIMITS OF EX(.:AVAH.ON—*—/L AT
= [ — —t—t—7 1

{
0 ! 2 3 4 S 6 T 8 g 10 )1 12 13 14 15 16 1T 18 19 20
MATERILL DESCRIPTIONS: HORIZONTAL DISTANCE IN FEET

8 TOPSOIL - BROWN, CLAYEY SILT, SLIGHTLY SANDY, SOME FINE TO MEDIUM CRAVEL. ODRY.

FILL - MOTTLED GRAY AND YELLOY-BROWN, SLIGHTLY SILTY T0 SILTY CLAY, WITR SCATTERED FINE T0 MEDIUM
GRAVEL AND A FEY COBBLES, SLIGHTLY DAMP,

@ CLAY (FERRELYIZW FORMATION) - MOTTLED GRAY AND YELLOW-BROWN, SILTY CLAY, FEW IRON NODULES AND RARE
SAND GRAINS (QUARTZ ANQ CHERT). DAMP, MODERATELY PLASTIC.

(© CLAY TILL - WDTTLED TELLOW-BROVN AND GRAY, VERY SILTY CLAY, SAND CONTENT UP T0 57, SAND SUSROUND,
VEDIUN CRATNED CHERT AND OUARTZ. DAMP 10 SLIGHTLY DAMP, VERY LOW PLASTICITY. BLOCKY FRECTURE VITH
FRACTURE SURFACES COATED WITH MANGANESE. GRAVEL, COBBLES. AND BOULDERS MAKE UP 10 - 15%. CRAVEL
1S SUBANGULAR TO SUBROUNDED, FINE TO COMRSE GRAINED. COBBLES AND BOLLDERS AR SUBROUNDED AND UP 10
17172%¢. GRAVEL 15 CHER] AND LIMESTONE. COBBLES AND BOULDERS ARE VERY VEATHERED WHITE LIMESTONE
AND GRAY CHERT WITH WH]TL WEATHERED RIMS.

VEST END CONSTRUCTION
SIDE_SOUTH _ geyrng N3 Excavo.OR €0.. INC. ceoLogisT E. BERCLUD
939890

- B-5

BECHTEL TRENCH LOG
T-6

FIGURE B-8

REPOAT NO DOE/OR/21548_164 EXHIBTNO A,PV185/1091

ORIGINATOR

JOC DUWNET SRS

o4 10/91
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(% el N -3 EIT L SQ N
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRING SITE 14501-201 | w2 | Ow3
ey - COOROMATES MELC FROn R 3
300 FT NORTH OF COAL STORAX AREA N0, 350 w50, 700 © -
T LTS DAL Gz OTECANOLDGY INC, [P WA wowam ol LI |[OVURSDG 71 [ s Toa BT |
|:2sné 16/8% KIRT JALGER O 45/0uE 50 (V4 205 l ns s
(TR - 30 atve [7. %) SaPLS - 10r & CaSKC sast O 5P DVEL. BNAAE SATD el O O mxz
-2/ 2 5 - 637 w1 r 205 FI/462
Sl DR SCEMT/FalL CASRE LITT & MO L DA ADE ™ LOGLED Y.
MO LBS/30 N riY JF KASIR/L. BERGLUD
L "%
E .
eeTIEEE b e ' =
:g SESF:’;E X — avanes E i BSOPTEE MO QLASSFLATON betihorg
SS E‘E*&i HPHNER "5 s ) = .
a]:: = e 12841 g2 | o O
- welser|mwi] 636.710
- 63.2 {0.5 1 D0 0.5 FT SILTY CiAY (C). BUACK 0-20.5 FT DRILLED |
2 :/ (N1) LOW PLASTICITY. KCIST. ORGANICS. |[¥1TW & IN €D WAL~
= / LOV STEM AUGERS !
» :// 0.5 10 11.5 FT SILTY CLaY: LIGHT BROW | USING CENTER PLG.
-//,/”- (SYR 5/6) TO RED BRCW (10 4/6) LOV |
§§ wlng e | 3] a]s :% 1| PLASTICITY. SOFT. MCIST. WOTTLED. LO- i
<5 /01 eALY LIGKT GRAY (NT) SILTY CLAY LENSES :
-« :/ OCCASTONAL LIMESTON: FRACMENTS. SOME
g -/ BLACK OX1OE (N1) STAINING. :
iy . °
'«= :/ . y . ‘
g o s P lLbess [
Shepe) 2| s || ‘V//z Frrrelvrecl .
= 10.0 F1 BECOMING MORE BROWN 0 70 10.0 F7 BORE-
R £ ‘ HOLE WAS RaDjC-
p i 628.2 LOGICALLY LOGSED
3 [200200] 8 1.5 70 20.3 FT CRAVELLY CLAT(CC): BY EBERINE
{ LIGHT REDDISH BADMN(IOR 4/6) REDDISH | ANALYTICA
SS1yp qel 38 | 6 | 17| 22 BROWN!JOR 3/41. sEDIUM TC KIGH PLAS- | CORFDRATION.
2 i TICITY. STIFF. LOCALLY, LIMESTONE A
- I CHERT FRAGMENTS (ANGULAR, GERIRALLY 11L.57: SELSY T
Z 172° AVG.) MCTILED. WCIST.
- 15 FT BECOMING REDOISH BROWN.
-
v L 2.5 FT AGER
S et ] s fses - | - Qe TIC REFLSAL .
20.5 F7 PERFORES
6:6.2 INTERF ACE
| 26.5 70 26.5 FT LIMSTCN, YELLOWSH | PEREABILITY Ti57
ORANGE (10YR 6/67, DECOHCSED, SOFT TC (AT 5 CPx,
BOOERATELY WART, WITn LIGHT GRAY(NT)
el gty 3l 4y HARC CHERT INTERBEDS AXC NODUWLES, AR IGTOURIORK F3
3 - “ YELLOWISH DRANGE (10YR 6/6) CLAY SEANS
15.4] 101 & WITH ANGULAR CAERT CRAVEL. 20.5 70 54.0 F1
el 20| s 76.5 10 29.0 77 LDESTON, LIGAT GRAT | CORED WITH N
) 610.2 (#5), MODERATELY WEATHEREC, HORIZON- VIRELIN DIMOND
15.3] 10 ] S TALLY FRACTURED, WITH FEW INTERREDS OF | IMPREGRATED CORS
: LIGKT GRAY(KT), WARD C'ERI, UP 10 81T USING WATER.
e07.7 | 28 o |3 INOHES THICK, SOME SOLUTION PITS
3o L <i/B I DIAMETER,
] 29 & 70 29.0 F7 90Y CHERT IN CORE,
4 ST29.070 S4.0 TTLIMESTOE, YLLLOWISH
we! | ] | BR0WN(10TR §/4), WEATHERED 10 LOCALLY
3| 1052.01 20z - DECOMPOSED, MORIZONTALLY FRACTURED,
75 | WITH LIGHT GRATINT), HARD OMERT INTER-
- B20S, FILLED VOIDS, AND NODWES.
601.7 {35 1T 29.0 10 33,0 F1 CORE 1S BOX OMFRT
35S SO LIS Y VB, : 413 L Y& -8
jg-verspdoartlyp iy 300 FT NORTK OF COAL STORAGE AREA on-9

~ GEOLOGIC DRILL LOG

GMW-9

FIGURE B-9A

REPORT NO.:

OE/OR/21548-164] " "°" A/P1/149/0892

D

ORIGINATOR:

DRAWN BY:

J0C SRS

DATE:

8/92
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PROECY £- N -8 I m, <l
GEOLOGIC DRILL LOG FUSRAP - VELDON SPRNG STE WSO-201 | 22 | Gved
| 7%
£ Elﬁ E‘E £ K. roLN 'y Bl e
EE §,§ HALE TsTs L4 UTD oL,
_! j 'ii' -3 ;E LEVATON E g ; BISCRPTON AND €1 ASSF LA TR 94T AV,
! P I g_‘ e OuwAa TN OF
g10lE ‘:EJ ¥ g;?‘ i3 E‘i ] v fic
23 £ 60
1 33.0 10 43.7 FT DECOMPOSED LIMECSTONE
. WITH CLAY SEAMS.
1
. /2686
40
e N L
: R GD) (FT) {Y)
3 43.7 10 44.7 F1 HIGHLY VEATHERED P LEoE W
NYXE I To| LnesToR, CORE 1S 702 CHERT 3ogisea
30 fs. ¥ s3x 44.7 70 46.5 FT LICHT GRAY(NB), FRESH o
s 15 2| LiesTon.
T 45,7 70 46.0 FT CORE 1S 60X CHERT.
46.% 70 43.0 FT MODERATELY MEATHERED,
h CORE 1S 50X CHERT.
: 4.5 §1 OPEN FRACTLRZ, ORIENTED 60 ©
5 FROM HORJZONTAL, IRLN STAINED.
N ‘EE: 49.0 70 54.0 FT RECOVERED ONLY PIECES
37| 6 0.6 10z Tz 0F ouRr.
T =
—
582.7 |54
- BOTTOM OF BORING AT 54.0 FT. REAMED
’ HOLE TO 8-1/2° AND INSTALLED 2 INC+ 31K
. STAINLESS STEEL NONITORING ¥ELL
J SCREINED FROM 4T.6 10 5.8 F1.
h ALL SOIL AND ROCX
- AP-AVERAGE LENGTH OF CORE PIECTS FROM | COLOR DESTRIPTIONS
] EACH RUN. FROM THL BOCL L0 09
- LPsLONGEST PIECE OF CORE FROM EACH RUN. | CHART, PRINTED BY
2 RODSROCK OUALITY DESICNATION FOR EAOH | THE GEGLOGICAL
] RUN. SOCIETY OF
. MERICA, 1948
A - STE * . Sy Y
b PPN OGN 300 FT. NORTH OF COAL STORAGE AREA on-s
REPORT NO.: EXNMIBIT NO.:
DOE/OR/21548-164 A/P1/150/0892
OAMIBINATOR: DRAWN BY: DATE:
Jc | SRS |°" 8/92
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MORRISON-KNUDSEN ENGINEERS, INC. Sheet 1 o S
A BOAAFSOM TNUDS LN COBPANT

Proyect Number.

MKE 9423

' GEOTECHNICAL BORING LOG

Hole Numbder
6T - 42 (GT-2B42)

T113.51 06 | 12" 17

gravel (15%)

15 —[T85TSS 3.6.9

16.0] 07 | 10" 15 -P.P. = 3.7 very stiff

Project jLocation:
¥SSRAP GT DRILLING INTERSECTION SEISMIC LINES 3 & 8
Coordinstes: . Driliing Contracior.
(AEC) 101206.0N  50804.6W HANNIBAL TESTING LABS
Ora Maxe and oot CHE-55, 7 HOLLOW STEM Dep kpoiRock  [DepCasmgd Sae: [ Ho Sue:
AUGER: CORE MO WIRELINE 37.0 7" AUGER 35.0 7"/2.98"
Fumm B szmmwaumg’ Depth Botiom of Hole:
648.0 ft. VERTICAL 57.0 FT.
Watet Lovet: Fluid & Addnives: Date Start Date Finsh: Logoer:
NONE CLEAR WATEPR 8:20 6/21/88 7:20 6/24/88 A. BENFER
SAMPLE ':;;;‘::;g- SOIL DESCRIPTION
T7°st
Zl Ww| 2| | E fme=am 1S IName, Gradation or Plasticity, Particle Size Distribution,
Elz23| 2 [ 28| % | eosrs- | 8 |Color Moisture Content, Relative Density or Consistency.
SlscE| S [wE) 8 ™~ 2 o | soil Structure, Mineraiogy, USCS Group Symbol
cleezl| z (X2 ]| € %S
- .5 | SS . | 5.8.12 Silty Clay, pinkish gray (7.5YR 6/2) dry, ~
2.0 1oy 113" |- 20 hard (4.5+) CL contains roots . i
2.0 |SS 8.10.13 Mottled brownish yellow (10YR 6/6) and
d3s oz |127| 23 // light gray (10YR 7/1). P.P. = 4.5+ -
se5 |55 | 567 / FERRELVIEW —
6.0 103 15 Very siltv
%Silty Clay, mottled yellow brown (10 YR 5/6) and -
50 [ 58 756 1ight gray (10YR 7/1) moist, stiff (1.8) with ~
ds 5 | o 6 1 / trace of gravel ( 5%) _
i / CLAY TILL ]
10 —9.5 | ST / —
i 05 | 28" -P.P. = 4.5+ hard, with MnOx {black) and .
12.0 / sandstone cobble
12.01 85 3.6.11 /;-P.P. = 4.5+ with sand (10%) and fine i
%
1

17.0] S5 10.23.2¢ :
125! 08 | 120 a7 -P.P. = 4.5+, hard -
20 —15.5| 5§ §15.2./

4.5+ Silty Clay, sandy (fine 20%), grave‘l'ly,__

21.01 09 2" 38 weathered limestone (2.5Y 7/6) dry, hard. —

-

s I L -P.P. = 4.0 very stiff, yellow brown (10YR 6/6)
~ subrounded sand (20%) and fine gravel
- Y (5%) MnOx (black) -
25 |78 5[ SE 1372325 :

SRS

GEOTECHNICAL BORING LOG
GT-42

FIGURE B-10A

REPORTNO. DOE/OR/21548-164 [**™™  A/PI/186/1091

CRGNATOR  JDC DUWNE SRS ° 10/91
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MORRiSON-KNUDSEN ENGINEERS, INC. Shoot___ 2 _of 5

A WORANSON KNUDSLIN COMMNT

GEOTECHNICAL BORING LOG

Proyect Number.
MKE 8423

T 8T (61-2842)

Project
WSSRAP GT DRILLING

Locaton:
INTERSECTION SEISMIC LINES 3 8 8

SAMPLE o SOIL DESCRIPTION
TEST . .
Bl w! 2| | E |==2m ] 2 |Name Gradationor Piasticity Paricle Size Distribution,
g 'z_g:(: 2o 3| ees 8  |Color, Moisture Content, Relative Density or Consistency,
& Egé g 2 é § ™) §§ Soil Structure, Mineralogy, USCS Group Symbol
26.0{11 (12" 37 44 P-Po= 4.0
44 -
()
27.0 ss 4.5.9 Y i
-128.5{12 120" 14 /. .‘, - P.P. = 2.5 - 3.5 with stringers of CaC03 i
. g {white), subrounded gravel .
% .
30 — 29.9SS 3.20.27V- A 4 Silty C]a(y, Sandy)& gravelly (20%) hard 1t. yellow —
S41.0013 .o 1..47 > 79| \hrown (2.8Y 6/4) Cl S R
. R B T i /d", ravel (Chert), clayey (20%), red (10R 5/6),
- ¥ ol 2nd light gray, {(10YR 7/1), dry, dense. GC.
7
- 944, Chert - RESIDULM -
647 )] heavy gravel 33.5'
-1 P 8°q1 softer at 34' - lavered )
—_ o/ / Yauger refusal at 35.0'. Switched ~—

to 3" roller bit with water.
Chert, red clay and minor limestone

Boring continued with NQ.core, 37.0' to 57.0',
pages 3-5.

GEOTECHNICAL BORING LOG
GT-42

FIGURE B-10B

RERORTNO DOE/OR/21548-164 |2*""°  A/PU/187/1091

CRIGINATOR — JDC DUWNE SRS PATE 10/91
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MORRISON KNUDSEN CORPORATION Sheet 1 oL
ENVIRONMENTAL SERVICES GROUP Propc 5.,,“8.,
E gaf
SOIL BORING LOG r——
' T-69
Project Locavon: T NW .
Weldon Springs Site Remedial Actien Project 22? s?opgf Bldg. 109, at foot
Coordinates.  (At(/ Onliing Contracior:

Geotechnology Services, Inc.

Orit Maxe anc Moce: Depth Top of Rock: Depth Casing & Sae: Hole Sas:
CME 750, ATV mounted 31,5° R 7 1/““ (Auger
Bevauon: Angie from Vert and Beanng: Depcn Botiom of Hole: '
€27.1 Vertical 31.5
Water Lovet Fhig & Acditves: Date Sart Date Finsn: Logoer.
Dry None 4/08/91 15:00 [4/11/91  9:00 E. Rennat
SAMPLE el Sou DESCRIPTION
O
3 wl g |.e & | tsun £ IName, Gradation or Plasticity, Particle Size Distribution,
g 33| 2 {28 B8 | vae § Color, Moisture Content, Relative Density or Consistency,
&g > le2 ] 8 ™ Fo |Soil Structure, Mineralogy, USCS Group Symbol
si8eal z [ &% H »S
PRI RS -
_ Mottled 1t. to med. brown and 1t, gray, moist,
| medium stiff, plastic, occasional Fe and Mn staining:
— | Dk brown organics near top
J2.5-]SS 14" ] 1-4-5
4 6901 (9)
5
45 sT {15
47.5 6302 ) FERRELVIEW
—17.5-{SS 18" 2-7-10 Clay
9__ 16903 (17) Orange-brown, moist, stiff, plastic, Mn staining
10 along irregular fractures, 10% quartz sand
considerable whitish calcite below 12.5' CL - CH -
_$10- |ST 28"
12.5!6904
T 12.5{ss | 18"| 3-10-1%
4 -14-16305 (25)—]
15 - ST pushed only 24" ' -
18- ST 24"
1756908 CLAY TILL
117.5[55 | 18"| 6-14-20 Clayey Sand and Sandy Clay
-19 [6907 (34) Mottled 1t. gray and 1t. brown, slightly moist, stiff
Tow plasticity, Fe and Mn staining, some calcite
20 sC - CL .
20- IST 27"
— 22.5|6908
BASAL TILL
-1 22.5]SS 9"| 6-11-2¢ — = . .
gz4 6909 ! (40) Reddish, moist, stiff, plastic, Mn stainfing along
irregular fractures; angular chert gravel, increasing
25 — with depth firavelly Clay and Clavey fravel -

§5 = Split Spoon

= Sheiby lube Ly =

Talyiornig Sawprler (o5 )

SOIL BORING LOG
GT-69

FIGURE B-11A
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Project Number, Numder: Shomt 2 ”
- Lo L
MX-ENVIRONUENTAL SEAVICES 3820 6T - 69 -
' SOIL BORING LOG
Projecc We 160N Springs Site RAP Locanort
Elevaton: Drilling Contracior:
Dnfling Method and Equipment:
Water Level and Date: Stan Finlsh: Logger.
SAMPLE Ay et 804 DESCRIPTION
gl . . LTS 2 Name, Gradation or Plasticity, Particle Size Distribution,
EZ P v g s Color, Moisture Conttent, Relative Density or Consistency,
5 ‘5’2.5, 3 Eg ¥ gg Soil Structure, Mineralogy, USCS Group Symbol
_|25- |CS 12" |(52-41-31)
26.516910 (cont'd)
_JZ7. 57955 177 | 3-20-1 - orange-brown color,50% chert gravel, occasional
29 6911 (38) calcite encrustation 6C - CL
CS
30 T30 -} -- | .2"|(100/1"
] I . RESIDULM
- Auger Refusal at 31.5'
35 —
- .J
40 —
45 —
50 —
55 —

SS = Split Spoon

ST = Shelby Tube

TS = Californie sampier (37)

SOIL BORING LOG
GT-69

FIGURE B-11B
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ORIGINATOR: JDC DRAWN BY: SRS DATE: 8,92




RO CT =- N N LT K. DL .
GEOLOGIC DRILL LOG FUSRAP - MELDON SPRING SITE 14501-201 | a3 b
IT CXFD TS MELE TEOn WM. I3
NORTHWEST OF COAL STORAGE AREA N101,195.3 ¥50,948.6 » .
K Gm [--_ U&iig pRiLLER TmY m Y ORILL wAIL AMD MODEL Al £12 | OVCARA NN un.»TE: [Ta Y] TOTa BEPT™
21786 | 211788 BROTCXE ENGINEERING DE-55 ATV k 1/4° 3 54.6 3.6 | 88.271
(CORE WECOWERY(FT./3) oL BOLS [sMLS [Ci. TOP OF CASIRG [LAOLMO £ CEPTI/EL. SRAAD WATLR CP13AL. 1P OF ROCK
36.5/91 4 1 - 6340 $5.55 FT/582. 45 54,6 F1/599.4
TPl WAER W IONA ML [CASTNG LCFT TR WOLE+ DiA ATRETH LOGGED 81+
140 LBS/30 IN [* LAVRENCE TOUNG
_ W
!925 5:2 E- [ ¢3-7 4 2 [T
i 1 5! Eé‘. e nsn g vl 4 WD ibva s,
-y ¥ - Xz o DCvalite - g DESCRIPTION MO CLASSIFICATION WTR KT,
§° Sl g S 5| B- .- x|t SRR o
] gg ;lg 3 g |82 22 (258 s suLIx, LT,
= S E* |7 ®| gsa0 | 0
BST 610 650 6] §53.5 (0.5 4r=d | 0-0.5 FT GRAVEL, LICHT GRAY (NT),LINE- | 0-54.6 FT DRILLED
] STONE. VITH V4iN 00 WL
. LOW STEM AUGERS.
- 0.5-4.0 FT CLAYEY SILT, BLACK (NI, »
. SOFT, WOIST, ORGANIC DEBRIS. [ il
650.0 |4 |
S5 | 5 - 4.0-42.0 FT CLAYEY SILT, MODERATE BROW
AR AL RLI R LA O LI IR T 3R war, woisT, VERY STIFF, TRAE
HH I ouzrt craver. R
h Ferreiview %
] —
Spwpep s | a1 R HIE
-
Sl 2 [ 5] s|n 53
S| s |1 o] 2214
S5 | ool es 253 []
4 3
ol K A M Dl Bl s i DRIVING COBELE.
Shejw] 2 |2 ) R T
619.0 135 411 T
o $ITE N
e, PP 1O, O MORTHWEST OF COAL STORAGE AREA c-3

UNITS INTERPRETED BY

D. E. CONOVER, JULY 1992,

GEOLOGIC DRILL LOG
G-3

FIGURE B-12A

REPORT NO-

DOE/OR/21548-164

EXHIBIT NO.: A/P1/153/0892

ORIGINATOR: DRAWN BY:

JDC

SRS DATE: 8192
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F N N { -2 - L.V N
FUSRAP - WELDON SPRUC STE M50-201 | 2 w3 ¢3
L D et
- [ )
E 5 i MOPTER ME SASSCA N P Aum
CaalTD ¥
[ _ "7 Va8
% -
b 7 .
- Fcrrt 'Vlt-u‘ 7
g —
Shehs) s (s | |n wlii
612.0 |42 3
- =) 42.0-54.8 FT SILT MC SRAVEL, PALE
3 REDOISH BROWN (IOYR $/4) 10 MODERATE | BOREWOLE WAS Ra-
3 REDOISH BROW (10TR §/81, ¥OIST, STIFF, | DIGLOGCICALLY
SS g inar] se | 2 | 4 | ae 45 3] SILT AND ANGULAR CHERT GRAVEL LOGGED BY EBER-
2 | 9 LINE ANALYTICAL
3¢ Clou or Rass [ Toll | comomanion 1R
o) p3 10 CORING.
1¢
3 SOPLER REFUSAL.
525. OISt 0. | 14 |26 [S0/2° 5°‘n’ R INCTON/
3‘ TEORUK Fu.
B ST I < STRIRY ea,’ﬁ
STsm o | st st - (- (! 54.5-63.0 F1 LIMESTON, DARK TELLOWISH
T ORANCE (10TR §76) 10 LIGHT GRAY (N7), |54.8-88.2 FT
ST | MEDIUM SOFT TO MEDIUN MARD, EXTREMLY | BRILLED ¥iTh MO
WURIY Do | wATHERED, HORIZONTALLY FRAZTURED, DINOD CORING
4 7 JROK STAINED, FRACTLRES FILLED WITH USING WATER.
by 4 B SILT MO LAY, PLAKE-ROGH SR LS, -
£ IRI N 60 — DCCASIONAL STYLOLITES MO THIN (0.3 TO =TT
el | s ] 8.2 FT) OERT LAYERS. i “"
%30 15| 1 . : L e 078 FT
£91.0 |63 4
7 | 63.0-50.5 F1 L1ESTOE, LIGKT By
(NT), MEDIUM RARD, WOOERATELY WEATH-
& ERED, WITH OARX YELLOVISH BROWK (1OTR ~¥- 2/11/%
A 4 /2) HIGLY 10 WODERATELT MEATHERED, e
Elepel u Trn| ot 75 0.1 70 6.8 F1 WIS, HRIDY|  poe— i
2 Trhs! TALT FRICTRED. Padrpes
: LP « 0.85 F1
Rl
= ey
"o - T8
§ 7 e 08F
1T 1 4 .
p p o ] LP s 1LOFT
*
[T N, [ 21} . .l W
ottty MATMIEST OF COAL STORUCGE AREA (3]
GEOLOGIC DRILL LOG
UNITS INTERPRETED BY
D. E. CONOVER, JULY 1992 FIGURE B-12B
REPORT NO.: EXMHIBIT NO.:
DOE/OR/21548-164 A/P1/154/0892
ORIGINATOR: ODRAWN BY: DATE:
Jooc | SRS 8/92




GEOLOGIC DRILL LOG

LY

N
FUSRAP - WELDON SPRINC STE M5 - 201

S ey

20O DagTIe

gl

In_agvaay

[CALN oLt ]

V]
"
]

3

’

s

‘9"15
B

2 | |EB= I

LivaTem

ST

"™
SRAN L 08
e

TOOPTE M0 G SLFTiToS

T e

| _31- By N
T KT
OwATO &
e, e

NO CORE

$13.5

565.8

0 -

s
RUN 04

1.0 1.2 4

r T [e0.5-88.2 1T L1ESTOE, MDI L1GHT
GRAY (NG), MEDILN NART, SLIGHTLY

MEATHERED, MEALED NOPIZOWTAL FRACTIRES

FILLED WITH CALCITE, STYLOLITES.

(]
-
~N

BOTTOM OF BORING AT 88.2,

__JllllllllllJllllljll!lljllllllllllJtlll'l_Lllll!llllll|

GROUTED TC SURFACE Ow 2/11/86.

BORING

17106 FROX THE

[ KL

[ I 1
[N X2
P = 1LOFT

4% F1. OF &4 INCH
PYC CASIN LOST
I THE BOLE.

RQD-AOCK QUALITY
DESIGNATION
FOR EAZH R,

APAVERAGL LENGTH
OF CORE PIECES

LP={ OuGEST PIELE
OF CORE FROM
EACH R,

AL SDIL AD RO
CaLOR DESLRIP-

ROCX COLOR CHAPT
PRINTED BY THE
G OCItAL SOCi-
E1Y OF MERIGA.

S Preom STRL ST N
S EDEEOm ~RTTIA T

MORTINEST OF COAL STORAGE AREA

GEOLOGIC DRILL LOG
G-3

FIGURE B-12C

REPORT NO.:

DOE/OR/21548-164

EXMIBIT NO.: A/P1/1655/0882

ORIGINATOR: DRAWN BY:

JDC

SRS

DATE:
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PRGEL F N N WCIT W L-%¢
GEOLOGIC DRILL LOG FUSRAP - MELDON SPRING SITE 14501-201 | 1 w2 oS
[T 4 .o TRATES Y353 AN

ADJACENT TO ASH DISCMARGE LINE N1DO, 65 ¥1,250 % -
O 3 BALD  GF OTECHAOLOST DAL WG M W00 Wl UE |UmSED 712 [ma 7 Tota BT |

mae | s KIRT JALGER O 5 e © ns ny
[3- W - v, a¥,-] cand X3 [saels (C 100 OF CASMC [T 3W EPTWEIL. Sar RTD L. TP &

- 303/ 3 3 - £%. N5/ 0 oo sy
Sl BaddOr SCENT/F Ml aSat U7 & ML BMADETH LOMED B1:
WO LES/XC N NONE A ATKISON
WTR
FE ﬁ= E! E I, Lo L - -

4 5‘5 Sls ¥g on amrem | E | 2 IS | NG
-3 == E 3 : ! ISP TON 40 pASITATER "
! zle g Eg < s ¥

£ !'ﬂ 13 g‘b L s 1T

= s1 g i acslwcyp! 6359 [/
- R/ [0 1.6 77 DRGC NSRS, GSS, [ | 0-3.0 F1 DRILLED
¥ $34.9 b I\ 1 FRADENTS. ' lyiTH 6k 00 ML
. g 1.0 10 1.0 F1 QLAY SILT/SILTT QLAY LO¥ STEX AGZRS
- WCTILED DR MO GRAY (18TR 5/4), USING CENTER PLK.
= JU || verr suier, woist, mac Fucens.
Sler)sl = s 2| : & o
-@;, l ~ , 5 -: ﬁrre/wé&)
1 i : | emy |2 0
38 PN I I
|22 -/:: 7.0 10 17.0 FT SILTY QL4Y, YELLOWISH |0 1C 10.¢ F1.
Sy ;/ BROW: (10YR 5.5/5) 10 ORUNGE (10TR BREHLT WS
R l A R / 5/5) MG GRAT (57 8713, YERY STIFF,  |RADIOLOCICALLY
S 10 :/: WOIST, TRACE SAK. (0D BY
ﬁ[n'jz.s 2l e e |n :/a ) o
b= | 3/ Fe(rz‘vlf'w CRPORUTION.
= .J/L:. .
RN ERE :/.;.
' 15 f%:
F 6189 | 173 7 .
e = 1.2 70 22.0 FT CLAYEY SLLT, GRATISA
o A1 orwez c1emr 872, WiTH ORaez W0
Rpeap s |1 )ae FC i eIk, waY STIFF, wIST.
J wAlHE . -7
2 ] Clyq TV
2 b oy M
" €139 |22
4 22.0 10 4C.0 F7 GRAVELLY LAY, ORMNE
SS 1 ael ge b 95| (10YRS/4 10 10TR 5/8) T0 YELLOW (1QTR
g 18080 56 (1t | BN - 2 §/8) VERY STIFF 10 KaRC, MEIST, VITM
5 DV wGLAR WITE (N3] T0 DARK YELLONISH
3 4 ORANG (10TR §/6) OERT.
x -
i §/420 Rasol T
Rpwhel s j3fn|n ] ; ——
T T .
2 ]
- 2
e £ 11 52t ) 43 (%2 - ] 1
i 600.9 | 35 340
BT Druom ST MO RAG m -t -
- Pttt T OO C=TIR ADSACENT 10 ASH DISOURGE LI €-3
GEOLOGIC DRILL LOG
G-5
AS INTERPRETED BY FIGURE B-13A
ALAN BENFER, JULY 1992.
REPORT NO_ EXMIBIT NO.:
: DOE/OR/21548-164 A/P1/156/0892
QRIGINATOR: DRAWN BY: DATE:
Joc | SRS 8/92




[ ¥ iqg F_B -8 XY
GEOLOGIC DRILL LOG FUSRAP - WELDON SPANG STE MSO- 23 2 :2 = s
Ve Bl o | mmin
EE H1g <'§ g E" ™ 8 . :‘:"
| Egl"- ~¥5§1 Rivaros ; ; L] MW O CASIFTATIN festinageiapend
= | - s - D &
i:gz!ﬂﬂ E¥liag 53 L e e
- ¥ wos I
1 - 34.0 F1 AUGER
2 h BA S ’ N ” REFUSAL.
- J
. : % vum
33 ] / 3.0 10 46.0 FT
-~ 595.9 | 40 T — DRILLED WITH 6-IN
~r 15! 40.0 10 §7.5 FY LIMSTOE, YELLOW 10 | TRICOME ROLLER BIT
3.0.3.0] 100 B! B1CI, WOOTRATELY T0 LOCALLY EXTREMLY [ MO WATER.
h VEATHERED, MODERATELY MARD, BOOERATELY | .0 o 30 38 o 7
3T T 10 EXTROELY FIACTURED, WHITE 10 GRAY, | oo’ ona’ e
] VERY KARD LAYERS MO PATOES OF OHERT. | o0 o) g
s F 40.0 TO 40.1 FT CLAY SEAN. 1NPRE BRATEL. 811
5.05.01 100 .ES? 46.8 10 47.0 FT CLAY SEAK, 1% WATER
¢ 2| s I R INGTON/RE ORUK
- Fu.
= o | 30| s .
g 5p o
41747} 160 4 » 1 om
= - -] Rx (P 1P (3
: : P EE B
s T 3 K2 a1 n
> 9 - [} &2 1.0 O
E : B
CRVR R I s g2 ¢ dan
g §5.8 7C 58 FT QLARTZ FILLIKG.
S ¢ {208 I
E Do e.ol ¢ ~ n
T T 58.0 70 62.5 FT BECOKING FRESER WITH
0.2} 30 | % IT T [ MIGLY WATHERED 10 MO SO
2 TYLOLITES. .
s.olze| 12 |o.or) 20| 8 @ r—;f m-;nzemgy
g FOR EADH RN,
T APAVERAGT LENTH
T OF CORE PIECES
- LPsLOMCEST PIECE
~ o CORC FROM
ST
5.0 4.00 % A= EADK RUN.
T AL SOIL A RO
564.4 - : COLOR DESCRIP-
- §7.5 70 73.0 FT LIMESTON , BLUE-GRAY, | yioms FRON THE
1 FRESH, NARD, CRYSTALLIME, VITH OCASSIONAU poy COXZF O’
1 e LAYERS MO PATCHES OF WHITE AD SRAY PRINTEID 8Y €
5.05.0] 100 x| T seaocIcaL SoC1-
: e £17 OF MERICA,
. 1948,
s%2.9 [
l b BOTTON OF BORING AT T3.0 FT. BORING
4 | | onuTio 1o swwact o
S3-P1 Sream ST NAL it YN
SCEEmO, FeT OO ST ADJACENT TO ASH DISOUNGE L1NE Lg
GEOLOGIC DRILL LOG
G-5
AS INTERPRETED BY F|GURE B_13B
ALAN BENFER, 1992.
REPORT NO= EXMIBIT NO.:
DOE/OR/21548-164 A/P1/1167/0892
ORIGINATOR: DRAWN BY; DATE:
~JDC SRS 8/92




(g, ¥ tad . N N T o
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRIMC SITE as0-20 | lw2 | o
. CONROm TTS ML PN NG KAC
SOUTH 0F ASH PONC X100, 450 ¥51,150 © -
RN [1-~ cSa1s] [ S¥e) c{m‘[mo‘y lNC ]m I MO XD 7 |ovORSED: £1. (M MJ Nia JON
Ny | e20/%  JRURT JAEGER/GEORGE MATTHEWS!  CME-45/CE-150 b-1/4°/3 s as O
o X VO /D L NIt (SaiLLS (DT8P & Ak ;o L. 0 Wil PP TR T ¥ B3
< 20/ 4 s - 3% nrARn D5 /K2
Sl ) BEEMT/Fal CASIE LT & AL B APETH WABED 9T
MO LBS/30 N g LATOCE YO
“= 1 mT
el | ar 0
- "E F"'—g brums | b i BSCPTON M8 BARFEATON wre e
§‘ S E. " i - QT ¥
g Eilgi, g'a 3|y s T,
5|3 sl | 638.7 1 ¢ :
01 | 4 .
M/’ 070 16.0 FT SILTY CLAY, MODERATE BROWM [0-23.5 FT DRILLED
'/ _J 1SR 420), WOTILED WITH MEDILM LIGNT vin sVain 0 oL
1/1— GRAY(NG) SILT LEXSES, ¥OIST, STIFF 70  |LOW STEM MXERS
- / YERY STIFF, TRACE 10 SO FINE GRAVEL  |USING CENTER ALLC.
-/- (PRINARILY JOEOUS AND METAMORHIC CONPOSH
5;? welil a1 | :/1 ITION), PYROLUSITE STRINGERS. B 10 10.0 FT BORE -
s -/»— VAS RADIOLESICALLY
1/ LOGEED BY
3 IR
.‘./ . ANLYTICL
< CORPORATION.
< -/— F:,-fc['/ff"
gjretep gt p3 e e :/2 ’

‘ 10-/— . _g_vzms'
T :/— WY B NFFECTED
i 2 2 jpuskED fe T00IPSI. -/ 3 BY INOFLETE

o :1/— VEADOR CF
SShejuw] s | s f s |n _/4 QLR WD
‘ on1 ::“ ] SELEY TUBE STUCK
) RAA-T16.0 10 22.5 F1 GRAVELLY CLAY, DARS IN HOLE. DROVE
STH 0 | o |pussenle 10 b : h 5| TELLOWISH ORAMGE(1DYF. /87, MOIST, WARD SPIT SPOOM SWPLER
3 : - ¥ITH LIGHT GRAT(AT) ANGLLAR DMERT GRAVEL. :"";&x 1o
SRR / jfE '
20 - Clow TN 7.8 FT KR
] Clog 1 REFLSAL
J ¢ 23.5 10 25.0 F1
b \SED TRICHE RALLER
R BIT 10 START CORE
616.2 §3.5 WaLE.
23.5 70 40.0 FT LLESTOE, LIGAT
2 BROWNISH GRAY (STR /1), MEDIUN SOFT
wal2.ol2.00 106 15| o seniin watp, SEvERELY EADERED, | Sl T Su kY
) | ' B YIIH MOOERATE BROWN(SYR /OIQLAY SENS, YIELINE DINOO
D] | HERY GRVEL, SEMS WP 10 1.5 FT IN IMPRE GUTED BT
'?E J Fl | MICUESS, INTERBZODED WITH SEui- USING ATER NC
1, 3-0)1.67 3 s COMPETENT OMERT LENSES OR LAYERS. oL WD,
o3 2ol T |
— goss 1 1M
L?) TI . //'J’ - ? Lt e X
RE . wd
|03 1 1115 Res
PO o
$04.7 |35 1
oIS SPetm ST HQIY A, L Lt
PODUBIN Pt SO S ITID SOUTH OF ASH POND c-6
GEOLOGIC DRILL LOG
G-6
AS INTERPRETED BY FIGURE B-14A
ALAN BENFER, JULY 1892, e p———
DOE/OR/21548-164 A/P1/158/0892
(-1 11] TOR: DRAWN BY: DATE:
T JDC SRS 8/92




. oL FS e o
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRMG STE won | 2wr | e
Feda R e ' ==,
-! E.!!!.F"' £ nrvatem E i S CARSTiTIN oty
! -8 s E' It s ! [~ -l
t|qe gE2 JET|B3) g2 T
e oy |3
PBasal Tell
J [ 1] (gl (!‘(' :)
: Resedosm |37 8L, w
o 4 b1 83 M
: ¢ HE 3
.7 140 40.0 70 54.0 F1 LIMSION, DMk YELLOW | § &3 00 ™
L:mj 1SH ORAMGE (10TR €/8), MEDILM NARD,
Bl oly ol u JOERATELY MEATHERED, VUGGY, OCCASIOMAL
S ikt STTLOLITES, MORITONTAL FRACTURES W1
FORS = MOUGH - PLANAR IRON STAINED APERATLRES.
45 :%é
AD0ED 4 GALL
we || ol 43,0 70 84.4 1 SEVERELY WEADENED 20K, | OF BLEADH 10
1o o'y ol 6o [ L..| BROKEN, IROM STAINED. BREAK DOWN CLEAR
1y ; WO, WOLE CAVED
2 AT 26.0 FT weX
7 WE BROKE DO
- Yo PAKER TESTS
we! | £ 4.0 T0 63.2 FT LDESTOE, BROWISH R PLRFORMED.
i ! % bl s wn, e, WEuTLY
uui%” a1l oee =| MATHERED, MO APPARENT FRACTLRES,
¥ | 0CCASIONAL THIN SKALE INTERBEDS.
1
N 0
Pheinenee] 1 hs RDROCE QUK 1TY
. DESIGUTION
o O g FOR EADH AN,
575.5 Ly ® APAVEE LENGTH
: : §3.2 10 67,0 F1 LIMSTON, MEDILM GRAY OF CORE PIECES.
0 | (85, WARC, SLIGHTLY MEATHERED, LPALORLST PIECE
. 6 = STULALYTIC, o CORE FROM
022,018 % - At R,
| 5721 | &Y
e BOTTON OF BORINC AT 67.0 F1. BORINC AL SDIL AND ROCK
] GROUTED T0 SURF AT ON 6/20/%%. COLOR DESCRIP-
1 1006 FROX THE
- 1
3 PRINTED BY THE
J SEOLOGICAL SOC)-
h ETY OF NERICA,
. 148,
3
-
{ 111 -l
poesiielibyofg SUTH OF ASH POO H
GEOLOGIC DRILL LOG
G-6
AS INTERPRETED BY
ALAN BENFER, JULY 1992. FIGURE B-14B
REPORT NO. EXMIBIT NO.:
DOE/OR/21548-164 A/P1/159/0892
ORIGINATOR: DRAWN BY: DATE:
JDC SRS 8/92




WELDON SPRING REMEDIAL ACTION PROJECT Sroet v 3
{Provect Numoer: WP-117
BOREHOLE LOG o
' GT-61
d {ocauon: i :
Geotechnical Investigation Phase II ‘1:88'?15:;tpginéuéqgﬁ;\qagg?”ma‘eb'
Coorainales. Dniung Contracior: . .
N.100609.25 W.50679.21 (AEC) Hannibal Testing Labs
Orill Ma 2 5 " Top of Rack: & Sav: Hole Sae:
e e300 S BT higer ™
: : Bonom 3
e e 13- Arge fom et A BUNG! o pical [T 8.5
Water Lovet: Flug & Aoanives Date Starr: Dute Finsn: g .
None None 6/20/89 6/21/89 P. Patchin
SAMPLE »:;:-::;- SOiL. DESCRIPTION
TEST
F wl 2 e | E [=n 1 ¢ |Name, Gradation or Plasticity, Pasticle Size Distribution,
5 33| 2 | =y g e-4-s- | & |Color. Moisture Content. Relative Density or Consistency,
2ieCe| w |&3 ] © ™) Jo |Soil Structure, Mineralogy, USCS Group Symboi
o823 z | X2 ) & %S
0 ...|dugered %33[3-2.0 Road base rockfill (limestone gravel)
.- Y- (=) e
=4 FILL 2.0
7 TTLCA IV STLT, nonplastic, mottled yellowish brown (10YR
J7 50155 |17 |3-3-% | |4B/4) and very dark grayish brown (10YR 3/2), damp, -
4.0 10 7 ; FeOx and MnOx blebs abundant, (20% clay), siltier at |
. top, stiff (1.75), ML LOESS c n
“Ts.0 |sT V LAY, highly plastic, mottlec yellowish brown (10YR
- gz {i7* /5/4) and light gray (10YR 7/2), damp to moist, minor 7
7.5 /Fer blebs, stiff {1.5), CH FERRELVIEW _
N S B S LAY, as above, slightly siltier, pp=1.5, CH with -
o |03 18 & 4 «hitish concretion (lcm), no HC1 reaction : _
10
10.0[sT ,// . _ 10.5
- 04 . CLAY, as above, increased light gray (10YR 7/2), MnOx7
28" /stringers and FeOx blebs, pp=2.0, minor fractures, CHJ
12.5 i FERRELVIEW
112.57S% T 12-3-3 { YLLAY, as above, minor very fine gravel ¢ 5% slicken- =
16.0/05 |18 8 . /» kides, increasec yellowish brown color, pp=2.5, CH
15 BILTY CLAY, slightly plastic, sandy(5%) very fine, —
15.0{ST /nomc(ed yenomﬁh brown (10YR 5/8) and minor light
—~ S e nrd 10YR 7/2)(sand), dry to d fine Al ri}
06 29" /" Bn chert§ suban u?J :or-ZubSou%QZaa &28x9§?¥?n§§¥§ t
—17.5 ¢ /pbundant, FeOx blebs, hard (& 25) Lk
‘12'5 33 18" 3-(17;8 o JISILTY CLAY, as above with predominant yellowish brown]
1.0 »I(10YR 5/8); 10% gravel fine to 1 em, dry, subrounded
20 I Almefic gravel, hard (24.5), 5 mm FeOx blebs, CL
20.0(sT }/sxm CLAY, as above, pp=4.5 i
—2~2 5 0 | /f B CLAY TILL ]
422.51SS 3-5-9 /SILTY FLAY, as above, some vertical fractures with
24.0109 18 14 leaching, damp to dry, abundant MnOx, some mottling,
~/pp=4.5
25— {/{Sample ST10 on next page -
BOREHOLE LOG
GT-61
REPORT NO. EXMIBIT NO.:
DOE/QOR/21548-164 A/P1/160/0892
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WELDON SPRING REMEDIAL ACTION PROJECT
. Sheet 2 oo__3
Project Number:
BOREHOLE LOG WP-117
Hole Numper
GT-61
Progect. : Locavon:
Geotechnical Investigation Phase 1]
SAMPLE o SOIL DESCRIPTION
TesY
3 wl g o | E [ 9 Name, Gradation or Plasticity, Particle Size Distribution,
E|zEsl g |28 3 | e 2 | Color. Moisture Content, Relative Density or Consistency, -
wless | R |ed o ™) -3 Soil Structure, Mineralogy, USCS Group Symbol
w!oon Zz -Z 3 v .
25 25.01 ST / SILTY CLAY, as above, increased sand (very fine)(20%),
. 10 {30" minor gravel fine to very fine, dry, pp>4.5, non-
ds7.5 /plasn:. vertical fractures with leaching, CL -
J427.5] ss [1g~ [4-8-11 {4 SILTY CLAY, as above, very silty and sandy (20%),
29.00 11 19 grading to CLAYEY SILT 2t bottom, vertical fractures
Teached to light olive gray (5Y 6/2), pp=4.5, dry_ ]
30 y1CL-ML CLAY TILL. ~30.0
30.0[ ST |,qw ‘ { /;SILTY SAND, very fine grained, brownish yellow (10YR
. -31.6] 12 1% - 20 6/8) dry, hard(>4.5) Mr0Ox streaks, no gravel, SHM. -
6/20 . &y, CLAY TILL? _
37 51 SS 73 YLEILTY SANDY CLAY with 10% fine gravel, slightly plas-
'34'0 16" |77 Z /ltic, damp to moist, yellowish brown(10YR 5/5), with =
: 13 ! izbundant vertical fractures stained with MnOx and _
35 -/ /leached, very stiff(3.75) CL CLAY TILL
35015 e 20-45 COLGRAVELLY SAND  fine grained, dry to damp, brownish —f
el |8 [Top Clerilyellon(101R 6/8), Cravel is coerse grained(ac03
6.511 50 oS Kemented SS(10%)). very dense, SW.CLAY TILL(BASALTTILL?T]
- u Plnterbedded CLAY, SILT and SAND, mottlec yellowisn o
5 ss e} brown(10YR 5/8) and 1ight gray(5Y 7/1). 60% clay is
ol 15 |8 17 AV jory to damp slightly plastic with abundant MnOx string-
= “lers, vertical fractures, sand is in pockets fine to —
20 ~_W - pedium grained(gray), only minor very fine gravel, _ |
20.0 | Sg . 17-10-18 k {FeOx nocules, CL
21.5116 12 28 v, s above, more clay(75%), abundant FeOx nodules, damp-
Y. dto dry, minor fine gravel, CL
. _»_// Y S CLAY TILL _42.57
| A1 CLAY TILL? |
y
5 Il Heuavey siLt, mottled Vight gray(2.5Y 7/2)and yellows—
K5.01 SS 18" 8-10-11 |} Hish brown{10YR 5/8) with 3cm microcrystalline, angulan
Ke.5117 21 |{4]himestone gravel piece at 42.7'. Silt is nonplastic,
= Fit | damp, with abundant MnOx stringers and FeOx stain,
i a¥ AUvery clayey at"top, very stiff(2.5) CL
i %) BASAL TILL? 4
b0 O_/G . . . —
0.0 | 5B - 36-20 |0 GRAVELLY SILT, as above with 30% subangular chert
N -.1'5 e 12" 0 b/ 7 {|lgravel, silt is clayey, light gray(10YR 7/2) with |
S 5 Tf) FeOx mottling, damp to dry, dense ML
i RESIDUUM
— See next page for sample SS19 description.. —
BOREHOLE LOG
GT-61
REPORT NO.: EXMIBIT NO.:
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WELDON SPRING REMEDIAL ACTION PROJECT 3 3
. Sheet _~° ____ of
.. Prowct Numder. .
BOREHOLE LOG KP-1L7
Hole Number
- GY-61
Project Locaton;
Geotechnical Investigation Phase 1]
SAMPLE ot RaTrom SOIL DESCRIPTION
IESY
E| w| 2| of E jo=en 1 ¢ IName, Gradation or Piasticity, Particle Size Distribution,
glzzz| £ |22 £ | ¢-4-s | § [Color Moisture Content, Relative Density or Consistency.
wlede| ¥ lgz| o ~) 29 | Soil Structure, Mineralogy, USCS Group Symbol
olBER| z |F2 | & =S
ES £S.0 [ SS |5 6-7-8 CLAYEY GRAVEL, brownish yellow(10YR 6/8) with poorly_}
“p6.5119 15 sorted subangular chert gravel, fine to 4 cm with
- MnOx dendrites, some very coarse sand (fine gravel) =
] and minor silt, damp to moist, GC N
RESIDUUM
- Auger refusal . 59.5 7
FO — Top of bedrock at 12:55 p.m. 6/21/89 —
= A . Borehole grouted to surface with Volclay bentonite ]
grout.
] *Falling Head Test at 51.5', take = 48 02/10 min _
— After pulling drill pipe determined rock piece at -
] end of pipe. Pipe may have not been seated prop- __|
erly.

-
-
-
-t
-
-
-
-
—
=
-
-
e
e

BOREHOLE LOG
GT-61

FIGURE B-15C

REPORT "B:OE/OR/21548-164 EXMIBIT NO.: A/P1/162/0892
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MOLCT B 0, WEIT D LV -9
l_ GEOLOGIC DRILL LOG FUSRAP - WELOO SPRING S1TE 16501-201 | 1 @3 ¢t
T . ORI TLS . MELL FROM oG G
EAST OF BLDC. 407 4o N100, 450 va3,%00 - » .
T T LD 7 OE CANLOGT INC. ]m Wil A0 W0 Wl W | Ovaass F1J (R ) Tola 0T
6/K/% | 6/8/86  |KiRT JAEGER/GEORGE WATTHEWS  CNE-45/QME-750 (S5 00 £ 1L
(- @ g--1 s .0 i) Lo 80x(S  [SaamLS  [CLTOP OF CASMC ol D D /D SO0 §4TY AL TP O o
-“w 5 ] - £553 £2.0°/603.8 : 30.0/6263
ST W YO/ it Do W07 & WL ADEIN KD B,
HO LBS/30 N WAL LAVRENCE YOG
WTR
!5'1: Elig X, s 8 - e
13 i §l§ Elz I°% T z = | TR LVOS,
i lh-)éé | BovaTe & § IOWTION MO CLASIICANION W AU,
i gl e B, 1% . LT &
Balgh e e 2 e - T
il b iilmeylvey) $88.3 10 A -1
$54.8 0.5 ]ﬂ D10 0.5 FT GRAVIL/MDILN GRATCNS), | 0-30.0 F7 DRILLED
:/ LIMESTONE, TRACE ORGANIC DEBRIS, RDADBED] WITH GVAIN OO WO
;/ 0.5 70 15.0 FT SILTY LLAY, DARK GREENIS|LO¥ STEM AUGERS
g /p GRAT{SCY 4/1) TO MODERATE YELLOWISH USING CEINTER PLUC
] BROW(10YR §/4), BCIST, MEDIWN STIFF, L _ .- o/
Slwis| ¢ | 3| 3| |l - -/ 1] 10 STIFF, MOTILED WITH MEDIUM CRATINS) praciag £
5 2/ /1 SILT LENSES, OXIDIZEC TONES MEAR BOTTOM
. j/ OF NI A4l b0 0 10 10.8 FY
3 ‘ 3'4.:.{5'2?-” . BOREHOLE WAS
2 RADICLOCICALLY
/ Zoe oS jLon ey
<1 aelgar :/" g2 : TR I
Shefof 3 |2 s | _/z , L TTIER
; 10 :/— [, CORFORATION,
| l ‘ :%L—« Frrrel Views Pk /-C«,,,;
Sjecleo]  psedelrar [Lrehs '“’1/ ? b GT-SET
Spehs| 2 a]s | Y D3
840.3 |13 2 15,0 10 2.0 F1 SILTTE3Y, L1A1 BROw
. {5YR 5/), WOIST, VERY STIFF, SOME FINE
4 CRAVEL, PYROLUSITE, STRINGERS.
Spedacp o | e | YA .
l 207 (ige 1010
BN [ :/
531 2.0‘12.0‘ PUSHED 8 [100 P§I .'«a';‘» < 6
Shefaef e [ e ] 1 ] Y
s Zn
h N .
§28.3 {26 7 26,070 30.0 71 GWELLY G LTGRT | aas orp
E BROW (STR 6/6) 7O DARR YELLOWISH ORANGE |41 2 ro 1"
?: {10YR 6/6), MOIST, KARS, YERY LTGHT GRa|30:0 10 15.0 FT.
IEH T3/ < (NB), MODERATELY WEATHERED, ANGULAR DRILLED WITH NGB
30 gyt 801 80 18 jetise ] 81 CHERT GRAVEL, TRACE TO SDME FINE-GRAINED] D1WOND IWPRIGUTID
= 625.3 |30 LA Nonalgr sontia CORE BIT AND
120 8 | 9 30.0 10 34.3 FT LIMESTONG, OARK TYELLOW- |FRESH WATER.
nB . el el g | Przs) T1SH ORANGE{10YR 476, MOOCRATELY SOFT, RN o
IR ¢ ; | SEVERELY WEATHERED, YITH MODLRATE BROWN —
Fn& 10.0,3.9 93 Ll 22% || TAIZ| (SR 341, CLAY SLUC VITH ORERT GRAYEL ‘:m : icz
et Lol -2 P‘ ] AND SENI-COMPLTENT CAERT LAYERS. o i
2.7 r . 4 L Wi c o !
&7 i s | e | BES PRE a—
N mt N - LT Y
oottty ifony : EAST OF BLDG. 0T 4. Soprfprt G-
GEOLOGIC DRILL LOG
G-8
INTERPRETATION OF UNITS FIGURE B-16A
B8Y ALAN BENFER, 1989.
REPORT NO.: EXMiBIT KO
DOE/OR/21548-164 A/P1/163/0892
ORIGINATOR: DRAWN BY: DATE:
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GEOLOGIC DRILL LOG

oECT P DA %o ]ﬂu T
FUSRAP - WELDON SPANG SITE 50201 203 ¢t
| [ [ (a1 -
[ ;:: s ly il - oTEs On
EE i g3 : 5. s . § w VATt L{VELS,
y|3E &S - X3 E urer | £ | % 1§ CKSOW NON AND CLASSFCATION “rR
gaﬁz ..!'; ;;, g < 5 |« OURLTD OF
SSE §i%iz o (E=3] 82 §t§ 8 o £e
ed bl Y| E gy 1%
Ko{ 0 | 8 S2 34.3 §8.7 71 LINESTONE, BROWNISH GRAY
(SYR 4711 TO DARK YELLOWISK ORANGE
3 (10YR 4/6), MODERATELY MARD, MODERATELY
. T0 SLICHTLY WEATMERED, STYLOLITIC, WUGCY
. CHERT LAYERS OR NODULES, MOIZONTALLY
3 FRACTURED WITH IRON STAINSD AND CLAY.
40 ~ ] FILLED ROUGH-PLANAR APZRATURES.
L s | L
01 | f T - 57
- 42.0 T 44.0 FT CLAY FILLED CAVITY. P e 0.3F1
NXB h . ! P = 0.6 FT
‘L’ﬁ;- ol n” 6y |44 £ /{~ i
KOR:| |2 Ax -5Z =4 Lap=|4s Tz
- . : T &
do 1, Yo7 |V IT '
.+ O 4 7 . feyoos
/0.0 ) .'.'t’: — L Treo
e
X
$0 1
Zm 1 -
J T | 52.6 70 6.0 7T BROKEN IONE. N e
_+ ! -
son. 32 Fas| E@be, pramm iy Py 0
300 VTR RCo - 33
=3 ° lss = #0377
= e s 0.5 FT
$F0| — T
_b — RN o2
Pab~ g T2 o » 882
NXE . . P s 0.3 F3
"’5!70 B . S 78 I—T: tP s 0.7F7
AR v J =
CoRc: N —
=
o
Ea* . :__..4 J RUN 85
4 T . , Lore RCD » 357
— z P EA-T 4 .
395 { - é i & 900 W - 0107
s o) —r o8] LPe 07 FT
) Tl 881 70 15,0 F (TuEsToNE, BREWISK &80
KxR 70 ~ =i CRAY(SYR 471} 10 MEDILV GRAY(NS), WARD
YRE | o0t K0 ] SLIGKTLY WZATHERED, CKERT NODULES WITH
éo':f{ 3 VUGS IN CHZRT,
: nl. / / E v
; / se03 |15 Ed\ I T )
ST SO0N. $T4SEL8T TUBL: bkt EAST OF BLOC. 407 "t 6 e
0 0DNE O FTRTOMER: OrOTHER ¥
INTERPRETATION OF UNITS )
BY ALAN BENFER, 1989. FIGURE B-16B
REPORT NO.: EXMISIT NO.:
DOE/OR/21548-164 A/P1/164/0892
ORIOGINATOR: DRAWN BY: DATE!




Pt

- PRCECT JOB 2. LT oL wC
GEOLOGIC DRILL LOG FUSRAP - WELDON SPRAC SITE MsoR2% | 3 or3 ¢
HE P R
Elzglezis B = 8 |w s on
Es PR i e el F Y s B
52 §:-§-_€i§ 2 g! E': af !‘i 3 SRLAC, £IC.
@ - E m’ I
'“] BOTTOM OF BORING AT 75.0 FT.
] BORING GROUTED TO SURFACE ON §/18/86.
J ROD-ROCK QUALITY
4 DESICNATICN
] FOR EADH RN,
4 AP:AVERACE LENGTR
. OF CORZ PIECES
] LPSLONGZST PISCE
] OF CORE FRCW
7 EACH RUN.
3 ALL SOIL AND ROCK
] COLOR DESCRIF-
- TICNS FRCW THE
e ROCY SO0 QMasT
- PRINTED BY THE
] GEoLOGiCAL SOCT-
3 ETY OF AMIRICA,
4 1845.
3!
.
1 |
e $1 [ YTy
ottt il EAST OF BLOC. 407 c-8
GEOLOGIC DRILL LOG
G-8
INTERPRETATION OF UNITS FIGURE B-16C
BY ALAN BENFER, 19889.
AEPORT NO.: EXNIBIT NO.:
DOE/OR/21548-164 A/P1/165/0892
ORIGIRATOR: DRAWN BY: DATE:
JDC SRS 8/92




o

MORRISON-KNUDSEN ENGINEERS, INC. et 1 o S
A MOARISON KNUDSEN COMPANY
. PmﬁaNumoer
KE 9423
GEOTECHNICAL_BORING LOG A ey vy
T GT-55 (GT-2855)
Project: Locaton:
.~ WSSRAP GEOTECH DRILLING Approx. 33' E. seismic line #2, Sta. 4+67
Coordinates: Driting Contractor: |
(AEC) 100490N - 49937W Hannibal Testing Laboratories
Drik Make and Mogel. CME-55 7" Hollow "~ |Depth Top of Rock: |Deptn Casing & Size: Hoe Sze: 7% Auger
Stem Auger:; Core: NO Wireline 33.0 3" 1.D.] 2.98" Core
Elevation: Angle from Vert. and Bearing: |Deptn Bottom of Kole:
655.6 ft. G.S. Vertical 53.0
Water Level: Fluic & Aaditrves: Date Start Date Finish: Logger: P | i
Clear Water 08/19/38] 1200 08/24/88 | A. Benfer "
SAMPLE o ETRATION SOIL DESCRIPTION
TESY N
3 w| 2 | | E |2 "8 iName, Gradation or Plasticity, Particle Size Distribution,
5| zz2 £ lab | £ [qe | B |Color Moisture Content, Relative Density or Consistency,
:_:‘: %5% E 2§ § ™) ;g Soil Structure, Mineralogy, USCS Group Symbol
fo.0]ss 13.7.11 - [[5%)si1t, very dark grayish brown, (10YR 3/2) with
=11.5 {01 5.1 18 bl tangular Timestone gravel, roots 0.0-0.2'. Pale
i clyellow (10YR 7/4)) at 1.4', dry. ML FILL -
Jd2.5 (5T el S71t, Brown (10YR 573). slightTy clavey, mottled -
02 with gray (10YR 6/1), damp to dry, hard (4.5) ML
5 5.0 ylriClayey silt, yellowish brn (10YR 5/6), stiff (1:5), |
5.0 S5 |12" [1.3.3 ,M); damp, ML ' FILL 6.0
—e.5 |03 6 | /JsiTty clay, olive gray (57 5/2), moist, stiff (2.0)
8/19] silt (40%) CL i
8/22 ! 7.5 ST 19!1 LOESS -
04
10, 10.0 ' /j:- P.P. = 2.0, iess silt, CL-CH 10.0
10.0]55 12" |3.6.9 [ //]Silty Clay , mottiec
<41y &l05 15 - P.P. = 3.0, very stiff, gray (5Y 6/1) and brnsh o
R yellow (10YR 6/8), minor Mn0x  FERRELVIEW -
—12.5/ST (25" /Ua_y, mottled light gray {10YR 7/1) and brownish ‘-
i 06 /"/yeﬂow (10YR 6/6?, moist - tio wet, very stiff _\__
15 |15.0 /(2-5)~ CL-CH FERRELVIEY
15.0[SS 2.4.5 / ) 3 , ]
.6 07 {18 9 - P.P. = 2.2, trace sand ( < 5%), moist
-17.5|ST |20" /// -1
- 08 / P.P. = 2.75, mottled brownish yellow (10YR 6/6)
on 120.0 v/ /) and light gray (10YP 7/1) and black (MnOx). 20.0
27.0[s5 |18" |4.8.11 ;f/. \\_ 10% sand and fine oravel, ClL /
~ay £ 09 'y 5 |
21 & 19 ‘A ASilty clay, sandy (20%) and fine gravel (5%), R
g /mott]ed brownish vellow (10YR 6/2), light gray
22.5|S6 12" ]5.9.12 “W(10YR 7/, and black (MnOx), moist, hard (4.5+). -
24,0112 21 A ACL-CH :
/ P.P. = 3.0, very stiff, 20% sand CLAY TILL
25— AL —]

GT-565

GEOTECHNICAL BORING LOG

FIGURE B-17A
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S R

MORRISON.NUDSEN ENGINEERS, INC. N e
AL BO . . ‘ MKE 9423
GEOTECHNICAL-BORIN LOG - .
: [=&75s (s1-2855)
WSSRAP GT Drilling mrgx 33* E. seismic line #2, Sta. 4+67
SAMPLE reneyAATION $OUL DESCRIPTION
st it “
§ wl 2 |.¢e > | mivms | @ |Name, Gradation or Piasticity, Particle Size Distribution.
3 $ | e g poppe Color, Moisture Content, Ralative Density or Consistency.
S|1ESE| E g2l 8| w g |Soi Swucture, Mineralogy, USCS Group Symbol
22| B |22 | & nS
25.0] SS | 18" .3.5.8 /’ Silty Clay, sandy (15%), fTine gravel 178-178" (15%).,
¢ cf 11 13 [AA)mottied brownish yellow (10YR 7/6), light gray . 7
B 2/V.1(10YR 7/1) and black MnOx stringers, moist, very A
- ‘Alstiff (3.3). CH. FeOx nodules. 21.0
27.5| S8 | 12" 4.11:16 " :
29.01 12 27 /. Clay, 15% fine gravel (1/8* chert), mottled, red N
¢/ //\(10R 5/6), 1ight gray (101R 7/1) and minor black,
30 I7.0] 55 » T.37.30 /:/‘; moist, very Stiff (3.5). CH ha
133 ¢ 13. i ;:;‘;/- Gravel, (chert), clay matrix (25%) red brown 7
- c - 4- P 0'5 (SYR 5/4)! dense. GC. RESIDUUM b
1375[55 | 0 [Rods < L
i 14 Bouncins 7.0. 33.0 auger refusal 1:40 8/22/88 i
35 — switched to NQ core at 33.0°, to 53.0%, —
_ pages 3-5 : A
40 __| —
GEOTECHNICAL BORING LOG
GT-55
FIGURE B-17B
REPORT MO EXMIBIT NOS
DOE/OR/21548-164 A/P1/167/0882
OMIGINATOR: JDC DRAWN BY: SRS DATE: 8’92
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